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EDITOR’S OUTLOOK 


OR fear that some of our readers may have missed it, we quote the 
following paragraph from a syndicated article by Ely Culbertson: 


I emphatically deny the doctrine advanced in some Bridge circles 
that in Bridge there are two sets of truths, or rather two 
Of Cabbages concurrent forms of principles, one for the expert player 


and Kings and the other for the “‘dub.”” The beauty and power of 
the game of any master player or of any master system lies in its sim- 
plicity and orderly development rooted in the very nature of Bridge. 


We are unprepared to hazard an opinion as to how widespread and 
how vicious in its consequences the doctrine deplored by Mr. Culbertson 
may be. There is ample evidence, however, that a similar doctrine re- 
garding instruction in chemistry is widely espoused, deeply intrenched, 
and peculiarly pernicious in its effects. Elementary textbooks and 
elementary lectures are bespattered with bad or incorrect definitions, 
loosely used terms, unnecessarily fuzzy concepts, half-truths, and actual 
misstatements. Many of them cannot be excused on any basis; others 
have their apologists on the ground that in chemistry there is one set of 
principles for the “‘dub” and another for the expert. 

It seems to us that many teachers are misled by the very thing which 
should point out to them the error of their ways and set them upon 
the right trail. In their student days they learned certain definitions 
and certain generalizations; some of their learning was the best available 
at the time they acquired it, some of it was out of date even then. As 
a consequence their progress in the science has necessitated the revision 
or even the discarding of ideas which they once believed to be unassail- 
able. They mistakenly attribute the distress which accompanies these 
efforts to refurbish, rearrange, or add to their mental furniture to the 
intrinsic difficulty of the new idea, rather than to the fact that the old 
order must be altered. 

However distasteful the figure may be to psychologists and physiolo- 
gists, one is impressed by the analogy that an idea is essentially as foreign 
and as irritating to the human mind as a parasite or a grain of sand to the 
oyster. Both immediately set about encysting the intrusion and making 
it more comfortable to live with. Taking out the inclusion, hewing it 
into new conformations and returning it to contact with the shrinking 
protoplasm is a dreaded operation. 

Obviously the moral of this should be that we ought to come as nearly 
as possible to implanting the correct idea in the first place, so that such 
secondary operations as are necessary may be attributable to advance 
in the science, rather than to slipshod elementary work. Nevertheless, 
there remain with us many who, out of consideration for the feelings of a 
dog whose tail needs docking, will remove the appendage an inch at a 
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AGRICULTURAL WASTES IN INDUSTRY 


LIONEL K. ARNOLD, ENGINEERING EXPERIMENT STATION, IOWA STATE COLLEGE, 
AMES, IOWA 


Millions of tons of agricultural wastes such as cornstalks, corncobs, straws, 
and hulls which are made up largely of cellulose, lignins, and pentosans are 
produced annually. These are well segregated, readily collected, and suitable 
for many purposes as a raw material in case of wood. 

Insulating board and paper are made from cornstalks and straw. Maizolith 
and pressed board have been made experimentally from cornstalks. Corncobs 
have been used experimentally in the production of furfural, charcoal, acetic 
acid, methanol, acetone, tar, oxalic acid, and xylose. Furfural is being 
produced from oat hulls and used in a variety of industrial products. Corn- 
stalks and sewage have been used in the production of illuminating gas. 


Millions of tons of waste agricultural material are thrown away or in- 
efficiently utilized in the United States every year. In the same time 
millions of tons of wood and paper products which are, like the agricultural 
wastes, cellulosic products, are imported into the country. This naturally 
raises the question of the possibility of substituting these wastes as raw 
materials for the production of various cellulosic products and has resulted 
in extensive research studies. Some of the remarkable possibilities are 
indicated by consideration of a few statistics. 

There are produced annually in the United States about 150 million 
tons of cornstalks, 20 million tons of corncobs, 70 million tons of straws, 6 
million tons of oat hulls, 3 million tons of cottonseed hulls, 500,000 tons of 
beet pulp, and 100,000 tons of peanut shells. These materials are well 
segregated. More than one-half of the cornstalks and corncobs are pro- 
duced in the Corn Belt which includes practically all Iowa, part of Illinois, 
Indiana, Nebraska, and Ohio, and extends into Wisconsin, Minnesota, 
Missouri, and Kansas. Over half of the wheat acreage is produced in 
Kansas, North Dakota, Oklahoma, Montana, and Nebraska. The bulk of 
the oat straw and oat hulls is produced in much the same states as corn, 
more than one-half being grown in Iowa, Illinois, Minnesota, Wisconsin, 
Nebraska, and South Dakota. More than 98 per cent of the cotton pro- 
duced in the United States is grown in a strip stretching east from Okla- 
homa and Texas to the Atlantic Ocean, so that the distribution of the 
stalks and cottonseed hulls is not wide. Seed-flax straw production is 
largely localized in North Dakota, Minnesota, South Dakota, and Montana. 

The area over which it is necessary to go to secure the raw material 
necessary for a factory is surprisingly small. In Iowa (1), for example, an 
average of 331/3 per cent of all the farm land is planted annually to corn 
and there are sections of the state where over 60 per cent of the land is 
planted to corn. On a basis of 1.5 tons of stalks to the acre with 33!/3 per 
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cent of the land in corn, there are available 327 tons of stalks a day for a 
300-working-day year continuously within an average haul of 10 miles. 
If 60 per cent of the land is in corn, there would be available 586 tons a day. 
It has been estimated (2) that there are available annually in Kansas an 
average of 101 tons, in North Dakota 73.5 tons, and in Oklahoma 73.2 tons of 
wheat straw per square mile. Such materials as oat hulls, cottonseed hulls, 
and peanut shells are well segregated at manufacturing establishments. 

All of these agricultural wastes are made up of a frame-work of cellulose 
with which are associated pentosans, lignins, and small amounts of other 
materials such as protein and inorganic salts. The cellulose content is of 
particular interest as possible raw material instead of wood cellulose for a 
great host of products such as paper, rayon, and a nitro-cellulose. Most of 
these agricultural wastes have a slightly lower cellulose content than wood. 

Until recently little has been known from the standpoint of industrial 
utilization of the exact composition of even as common a material as the 
cornstalk. Recent analyses at Iowa State College by Webber (1) show 
the cellulose content of cornstalks to be 45.03 per cent as compared with 
48.45 to 61.85 for various woods, the lignin content 31.30 per cent with 
woods from 23.44 to 31.32 per cent, and pentosan content, 27.95 with 
woods from 6.02 to 24.63 per cent. Since the various parts of the cornstalk, 
such as outer shell, vascular bundles, and piths, differ in physical appearance, 
it has been commonly assumed that they are considerably different chemi- 
cally. Recent work by Peterson and Hixon (3) at Iowa State College 
shows that the various parts of the cornstalk are practically identical 
chemically, the differences being in the physical make-up. Other work in 
the same laboratory has shown that the parenchyma or pith cells constitute 
only 13 per cent of the total stalk (4). 

The outstanding development of the past few years in the utilization of 
agricultural wastes has probably been the development from them of 
insulating board. Insulating board, although frequently confused with 
wallboard, is an entirely different product designed to supply the need for a 
structural material which is uniform in quality, low in price, and of higher 
thermal insulating value than wood. 

It is ordinarily composed of a uniform mat of fibrous material of density 
great enough to give adequate structural strength and low enough to give 
high thermal insulating properties. Insulating boards are commonly made 
approximately !/, inch thick while the fibrous wallboards are usually only 
3/1, or !/, inch thick. The insulating board has a wide use in place of lath 
and plaster, as a plaster base, and as sheathing under wooden siding or 
brick veneer. Another large use for these products, which is being de- 
veloped rapidly, is in acoustical work. 

The use of seed-flax straw and sugar-cane bagasse as raw material for 
insulating board is well established. The development of insulating board 
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from cornstalks has been carried out at Iowa State College. As a part of 
this project it was found necessary to develop satisfactory methods of 
harvesting the cornstalks. This problem was extensively studied by the 
Agricultural Engineering Department at Iowa State College (5), (1), where 
it has been shown that cornstalks may be harvested by breaking with a 
railroad rail, raking into piles with a dump rake, and baling in a hay baler as 
cheaply as $2.70 a ton. A continuous harvesting machine was developed 
consisting of a mower, hay loader, and baler all built into one machine and 
drawn by a tractor. This machine, which was operated by two men, was 
very satisfactory under good field conditions although it was found more 
satisfactory to build the whole outfit upon a track-laying tractor which 
could be operated over soft or frozen ground. This machine traveled 
readily at 2'/. miles per hour, covering more than 2 acres an hour. The 
cost of harvesting with this machine under favorable conditions is about 
$2.40 a ton. It is estimated that the cost of loading upon trucks in the 
field is about 50 cents a ton. 

The value to the farmer of the stalks as they stand in the field has been 
the subject of considerable discussion although little actual research has 
been carried out. Such recent studies as are available seem to indicate that 
the food value of the stalks for farm animals is very small, being chiefly that 
as roughage. Agricultural authorities are advising against feeding them to 
dairy or beef cattle. From the chemical analyses, it is possible to calculate 
the hypothetical fertilizer value as the basis of the phosphorus, potash, and 
nitrogen contents, which show it to be less than $2.00 a ton. Experiments, 
however, indicate that the stalks plowed under for fertilizer may actually 
be detrimental to plant growth. The constituents of the stalks are not 
available as plant food until the stalks decay. In the process of decay the 
microorganisms use for their growth not only the nitrogen of the stalks 
but also some from the soil, thus withholding part of the soil nitrogen at the 
early growth stages of the crop plant. When the organisms die the nitro- 
gen is returned to the soil but too late to be of benefit. The actual amount 
of nitrogen secured from a ton of stalks plowed under in the spring is 
probably not over 6 or 7 pounds since much of that present is leached out or 
lost with the leaves from weathering. During the past two years baled 
cornstalks have sold for $10.00 a ton f. 0. b., the factory using them. No 
difficulty has been encountered in securing all of the stalks needed. 

Cornstalk insulating board produced by two different processes was 
developed in the laboratories of the Engineering Experiment Station and 
the Chemical Engineering Department at Iowa State College (6), (7). 
The research work necessary in this development was begun in 1921 
on a small laboratory scale and expanded to larger equipment so that 
it is now carried out on large semi-commercial equipment in what is prob- 
ably the best equipped laboratory of its kind in the world. This labora- 
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Rop MILL, CHEMICAL ENGINEERING LABORATORY, IOWA STATE COLLEGE 


tory which is located in the Chemical Engineering Building is now equipped 
with full-sized shredders, several large digesters, a commercial-sized rod- 
mill, two large steam-heated hydraulic presses, large and small Jordan 
refiners, paper beaters, Claflin refiner, forming machine, drier, and numerous 
pumps and tanks. 

In the first process developed commercially the cornstalks, either with or 
without preliminary shredding, were digested in water under 50 pounds 
steam pressure for 3 hours and then refined in a rod mill and a Claflin 
refiner before sizing and forming into board. The rod mill, which is 
comparatively new as a refining machine in paper or board work, is much 
more satisfactory from a power cost standpoint than a Hollander beater 
for the cornstalk board pulp. 

In the rod mill the stalks, mixed with water, were tumbled around witha 
large number of steel rods in a revolving steel cylinder and thus broken 
down into approximately the proper-sized fiber bundles for board pulp. 
The alternate compression and release effect upon the fibers by the tum- 
bling rods also produces a certain amount of hydration. Although complete 
refining could be accomplished in rod mills alone, somewhat more satis- 
factory results were secured by completing the refining operation in a 
Claflin or Jordan refiner. In both of these machines the fibers are sub- 
jected to the cutting action of flat knives on the revolving surface of a cone- 
shaped plug and stationary knives on the inside of the cone-shaped shell. 
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JORDAN REFINER, MAIZEWOOD PRODUCTS CORPORATION, DUBUQUE, IOWA 


The plug in the Claflin refiner is shorter and has a steeper angle than the 
Jordan refiner and gives the better results on the comparatively coarse 
board pulp. After refining, 3 or 4 per cent rosin size was added to water 
suspension of pulp and precipitated onto the fibers with aluminum sulfate. 
The sized pulp was then pumped to the forming machine. The forming 
machine was designed in the laboratory and built to specifications for the 
college. In this machine, the water suspension of pulp flows onto one end 
of a continuous belt of wire screen where a constant level is maintained. 
The wire screen moves ahead and up on a logarithmic curve out of the pool 
of pulp, carrying with it a uniform mat of wet board. The screen travels 
over a perforated plate through which much of the water is sucked. The 
pulp forms an even mat which is pressed between rolls. It then goes toa 
roller type tunnel drier heated by steam coils. The board dries as it passes 
through this drier, coming out as the finished product which needs only to be 
cut tothe desired size. Another type of board is now made from cornstalks 
which are not cooked before refining but are steamed at atmospheric pressure 
after passing through the rod mill. Some cooked pulp or repulped newspapers 
are usually added to this pulp in order to give a board of proper strength. 
[he process may be varied between these two limits, the board from the 
cooked pulp being stronger but not quite as good an insulator as that from 
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BOARD-FORMING MACHINE, CHEMICAL ENGINEERING LABORATORY, 
Iowa STATE COLLEGE 


CoRNSTALK BOARD GOING FROM FORMING MACHINE TO DRIER, MAIZEwooD 
PRODUCTS CORPORATION, DUBUQUE, IOWA 
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CoRNSTALK BOARD COMING FROM DRIER, MAIZEWOOD PRODUCTS CORPORATION, 
DUBUQUE, IOWA 


the more mechanical pulp. The characteristics of the cornstalk board are 
as follows: thermal conductivity by the flat plate method at a mean tem- 
perature of 72°F. is 0.28 to 0.325 B. t. u. (according to type of board) per 
hour per square foot per inch of thickness per 1°F. temperature difference; 
modulus of rupture 190 to 360 pounds per square inch; tensile strength, 
204 pounds per square inch; plaster bond strength, 1532 pounds per square 
foot; shearing strength, 1405 pounds per square inch; and water absorp- 
tion (edges not paraffined) !/2 hour 12.8 per cent. 

Insulating board is being made commercially from cornstalks by the 
Maizewood Products Corporation, Dubuque, Iowa, using the latter process 
outlined. This plant-has a capacity of approximately 100,000 square feet 
of !/.-inch board per day. This board, in appearance, strength, and heat 
insulation, ranks with best boards of this type on the market. It is used as 
a plaster base, sheathing in place of lath, and plaster, for acoustical 
correction, and for general heat-insulating purposes in buildings. 

Another recent development is the production of insulating board from 
wheat straw. This board is being produced commercially at St. Joseph, 
Missouri, by the Stewart-Inso Board Company (2). The bales of straw 
are broken open and the straw shredded. It is then digested in water 
under pressure for about 8 hours after which it is dumped out and allowed 
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to season for 4 to 7 days. The pulp is then refined by passing through a 
swing hammer mill, an attrition mill, a paper beater, and a Jordan machine. 
The board is formed on a double cylinder machine, pressed between rolls, 
and dried in a roller drier. 

The straw-insulating board is used for the same purposes as similar 
boards, and compares very favorably in quality with the other commercia! 
boards. 

Another board which has been developed experimentally from cornstalks 
at Iowa State College is pressed board. The board is made from the same 
types of pulp used for insulating board, the difference in the finished prod- 
uct being determined by the method of drying. The pressed board mat is 
dried between the heated platens of a hydraulic press where the simultane- 
ous action of heat and pressure produces a very hard, dense, strong board 
resembling a very hard, grainless wood. This board is much stronger 
than the insulating board but not nearly so good as a thermal insulating 
material. It is particularly suitable for paneling purposes in furniture, 
automobile and truck bodies, Pullman cars, and special interior finishes. 
Having no grain it is equally strong in all directions and does not split 
readily. 

Still harder and stronger than the pressed board is the new product 
known as ‘‘Maizolith’ (8). This may be made from either cornstalks 
or corncobs by digesting with caustic soda and then beating into a jelly- 
like pulp in a paper beater and Jordan refiner. This jelly-like pulp dries 
to a hard, dense material which may be machined to the desired shape. 
This material has a modulus of rupture of 16,000 to 20,000 pounds per 
square inch, tensile strength of 7000 pounds per square inch, shearing 
strength of 8000 pounds per square inch, and dielectric constant of 7 to 9. 
It is suitable for electrical insulating parts, silent gears, and in a general way 
for many of the purposes for which vulcanized fiber and bakelite are now 
used, 

The production of paper from agricultural wastes such as stalks or straws 
has been the subject of considerable research and a large number of patents. 
Materials such as these from annual growths present many attractive 
features in comparison with wood asa paper material. These can be har- 
vested continuously year after year from the same area in well settled 
country where working conditions are very good. Since they are available 
year after year over the same area, it is possible to locate plants in the 
center of a perpetual supply and amortize them over a longer life than 
where the location must be changed because of failing raw-material supply. 
They occur as low-value by-products of stable agricultural industry which 
assures the permanence of the supply. A large amount of experimental 
work has been done on the production of paper from cornstalks. At Iowa 
State College paper (9) has been produced from the entire cornstalks and 
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from cornstalk outer fiber by a modified caustic soda process, and the 
sulfate process, varying such factors as chemical concentration, cooking 
time, and cooking pressure so as to define the limiting conditions for 
successful operation. 

It was found that the strongest pulp from whole stalks digested for one 
hour in water followed by one hour in caustic soda at 50 pounds steam 
pressure was secured with 10 per cent caustic soda. Digestion in caustic 
soda for more than 1 hour weakened the paper. The optimum conditions 
for sulfate pulp were found to be: 5 hours at 50 pounds steam pressure with 
4.4 per cent sodium hydroxide and 1 per cent sodium sulfide. The opti- 
mum conditions for outer fiber only were varied slightly from these. Paper 
was also produced experimentally by the sulfite process, lime process, 
a chlorination process, a sodium silicate process, the polysulfide process, 
and a mechanical process. 

Cornstalk paper pulp was produced at Danville, Illinois, in the plant of 
the Cornstalk Products Company, a subsidiary of the Euromerican Cellu- 
lose Products Corporation, as early as 1928. This pulp was blended with 
wood pulp in the production of good quality book paper, bond paper, 
tissue paper, newsprint, and rotogravure paper. In 1930 the plant went 
into the hands of a receiver. 

Paper from wheat straw is being studied by the United States Bureau 
of Standards in codperation with the Iowa Engineering Experiment Station 
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at Iowa State College, Ames, Iowa. A very good paper has been made, 
particularly by a modification of the kraft process. Commercial produc- 
tion of paper from straw was recently begun at Chillicothe, Ohio, by the 
Mead Pulp and Paper Corporation. Here the straw is continuously 
steeped in a hot caustic soda solution. From the steeper it goes to an 
expeller when the excess liquid is removed before going to the digesters, 
where it is steamed at 100 pounds per square inch steam pressure. After 
the pulp is blown from the digester it is screened, riffled, rescreened, and 
bleached. 

Many attempts have been made to make paper from flax straw. Various 
processes have been studied at the Forest Products Laboratory (10) and 
while good paper can be made the processes are not practical commercially. 
It is reported that a plant on the Pacific Coast expects to manufacture 
paper from rice straw. 

Because of their high pentosan content corncobs were studied extensively 
as a source of furfural by the Bureau of Chemistry of the United States 
Department of Agriculture and by the Chemical Engineering Department 
at Iowa State College. Although it was shown (11) that corncobs give a 
high yield of furfural, furfural is at the present time produced from oat 
hulls at Cedar Rapids, Iowa, since these were well segregated at a large 
oatmeal factory and of little value for other purposes. The hulls are 
digested with a small amount of acid and the furfural distilled off with 
steam. It is then concentrated in a fractionating column. 

Furfural, not many years ago a laboratory curiosity selling at $20.00 a 
pound, is being sold in tank car lots at 15 cents or less a pound. A con- 
siderable amount of furfural is being used in place of formaldehyde with 
phenol or cresol in the production of condensation plastics. A similar 
plastic is being developed at Iowa State College directly from the corncobs 
(11), (12), by treating the ground cobs with hydrochloric acid and cresol 
or phenol. The pentosan content of the cob is converted to furfural which 
reacts with the phenol to form the plastic, with the cellulosic material of the 
cob acting as a filler. This plastic shows considerable promise, being of 
good quality and low in production cost. 

Polythiofurfural and difuryl ethylene have been shown to be efficient 
vulcanization accelerators for rubber. Furfural is satisfactory as a 
rubber softener but at present prices is more expensive than the usual 
softeners. A series of dyes have been made, starting with furfural as a 
base. Furfural is used as a lacquer solvent and a paint remover. 

A new furfural-furfurin molding material has been developed at Iowa 
State College and its properties studied. This material is a hard, black, 
waterproof material which molds readily cold, hardening in a few minutes 
time. When molded in a smooth mold the product is smooth and glossy. 
There is just enough shrinkage in the mold to make the material easily 
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removable. This product is being studied experimentally prior to com 
mercializing it. 

It has been found at Iowa State College that an emulsion of furfural i 
water with agar as a stabilizer may be used to embalm horses and othe: 
animals for use as clinical material. The furfural not only prevents de 
composition of the tissue but also prevents mold growth. Furfural ha: 
been burned as an illuminant in an ordinary kerosene lamp and as a fuel it: 
internal combustion engines. Certain furfural compounds have anti- 
knock properties. Furfural has been substituted for formaldehyde as a 
reducing agent in the silvering of mirrors. 

About a million cords of wood are destructively distilled annually, pro 
ducing charcoal, acetic acid, acetone, methanol, methyl acetone, and wood 
tar valued at about 30 million dollars. The rapid decrease in suitable wood 
for distillation has aroused interest in other possible cellulose products 
which can be substituted for it. 

Corncobs because of their size and shape are convenient to handle in 
processing and since they are available in large quantities at low prices, 
they have been studied extensively for this purpose at Iowa State College. 
They have been destructively distilled to produce charcoal, acetic acid, 
acetone, tar, and gas. From the corncob charcoal has been produced 
feeding charcoal and decolorizing char. The effect of various rates and 
temperatures upon yield of various products has been studied. It is 
possible that corncobs may displace wood as raw material for destructive 
distillation. Various other agricultural wastes have been studied including 
straw, cornstalks, and oat hulls. These studies are to be continued in- 
tensively at Iowa State College in a large-scale continuous report in co- 
operation with the Bureau of Chemistry of the United States Department 
of Agriculture. 

Since the agricultural wastes contain large amounts of pentosans which 
are probably largely xylan, considerable attention has been paid to the 
production of xylose by hydrolysis of the xylan. The theoretical amount 
of xylose obtainable from various plant materials is as follows: bagasse 25 
to 30 per cent, artichoke 15, cornstalks 29 to 31, corncobs 31 to 37, peanut 
shells 23, oat hulls 31, cotton burrs 19, and cottonseed hull bran 40 per 
cent (12). 

The production of the crude xylose sirup from corncobs and cornstalks 
has been extensively studied in the Chemical Engineering Department at 
Iowa State College. The crude sirup may be obtained by digesting the 
cobs or stalks in water with a slight amount of mineral acid and then 
evaporating down to a heavy consistency. The optimum conditions of 
pressure, time, relative concentrations of raw material and water, and 
acidity of the water in the digestion have been worked out. The condi- 
tions under which the extract may be evaporated without caramelizing or 
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breaking down the xylose have also been studied. It has been found that 
the xylose sirup makes an excellent adhesive where the dark color is not 
objectionable, as in foundry cores. 

The production of crystalline xylose from cottonseed hull bran has been 
well worked out by the United States Bureau of Standards in a semi-com- 
mercial plant at Anniston, Alabama, and has been described in a previous 
number of the JOURNAL OF CHEMICAL EDUCATION (12). 

When fuming nitric acid is refluxed with ground corncobs, oxalic acid is 
produced. By the use of certain catalysts such as vanadic oxide or molybdic 
acid and careful control of temperature and other factors at least one pound 
of oxalic acid may be obtained by treating a pound of corncobs. About 
80 per cent of the nitric acid may be recovered. This method has been 
extensively studied in the Chemical Engineering Laboratories at Iowa 
State College and optimum conditions determined. Another method 
studied in the same laboratory was to fuse ground corncobs or oat hulls with 
caustic soda. This is similar to the method used in producing oxalic acid 
from sawdust except that. with sawdust a mixture of sodium and potassium 
hydroxides is necessary while with corncobs or oat hulls only the cheaper 
sodium hydroxide is required. Sodium oxalate is leached from the fusion 
mixture and may be converted to the acid by treatment with sulfuric acid, 
or the sodium oxalate may be used as such. Some sodium acetate is also 
formed. The crude sodium oxalate solution has been used experimentally 
to soften water. 

Various miscellaneous uses for corncobs have been studied at Iowa State 
College. Corncob flour has many possibilities as a substitute for wood 
flour. Coarsely ground cobs have been used successfully instead of saw- 
dust in curing concrete floors. Corncobs have also been used successfully 
in bee smoking, meat smoking, as an oil absorbent in tin plate manufacture, 
and as a base for iron hydroxide mixtures for gas purification. 

Work done at the University of Illinois (13), (14) has shown that a mix- 
ture of cornstalks and sewage may be fermented to produce large amounts 
of fuel gas. The cellulose is fermented to a mixture of 64 per cent methane, 
28 per cent carbon dioxide, 3.4 per cent hydrogen, and 4.3 per cent nitrogen, 
with a calorific value calculated at 640 B. t. u. per cubic foot. The sewage 
is necessary to supply the required nitrogenous material to bacteria. It is 
estimated that at the usual consumption rate a ton of cornstalks would 
furnish gas for 400 people for one day. The residue from the fermentation 
process consists of the harder, long fibrous portion of the cornstalks which 
are less readily attacked by the bacteria than the soft pithy portion. This 
residue should be a high-grade raw material for the production of paper 
or insulating board. ‘This process is to be studied extensively on a large 
scale at Iowa State College by the United States Department of Agricul- 
ture. 
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Best Vacuum Known Is Not So Good. How badly does nature abhor a vacuum? 
Scientists of the Bell Telephone Laboratories have recently perfected a method of 
measuring the best vacuum known to science and thus answered this question. 

Dr. Edwin K. Jaycox and Dr. H. W. Weinhart, using an ionization manometer of 
new design, have found that when they have pumped out the last remaining traces of 
air from a vessel there are still left some 500 million molecules in every cubic inch. 
This seems a lot but it is, in fact, only one-three trillionth of the original amount of air. 

The attainment and measurement of the best vacuum has become increasingly 
important now that photoelectric and other vacuum cells have become of such impor- 
tance in industry. The emission of electrons from a metal surface, on which these 
devices depend, is very much hindered by the presence of even the smallest amounts of 
gas. 

The ionization manometer used in this work is similar in construction to the familiar 
kenotron or radio tube. Electrons are produced by a hot filament and pulled toward a 
plate by a positive voltage. On the way toward the plate they strike any gas particles 
that happen to be in the way and give them a positive charge. The positive ions thus 
formed are drawn off by another electrode and used to measure the extent of the vacuum. 
— Science Service 





THE STORY OF NICKEL. PART III. ORE, MATTE, AND METAL 


WILLIAM H. BALpwWINn,* INTERNATIONAL NICKEL Company, INc., New Yorxk City 


Fully 90 per cent of the world’s current output of nickel originates in the rich 
deposits of the Sudbury district of Ontario, where the International Nickel 
Company of Canada, Limited, is the dominant factor. Hence, the methods of 
this company in mining, milling, smelting, and refining have come to be the 
methods of the world’s nickel industry. 

We therefore visit the great Frood Mine and inspect its 2800-foot level. We 
follow the ore over to nearby Copper Cliff and see it broken, crushed, and 
powdered; then roasted and smelted. Leaving the bulk of the copper content 
behind, we follow the nickel sulfide matte to Port Colborne, Ontario, where the 
treatment continues until, in the great electrolytic tank room, we see nickel 
anodes 96 per cent pure change into cathodes with a purity of 99.98 per cent. 
Having learned something of the Orford Process and its improvement into the 
Stanley Process, we take a brief look at the British method of refining by the 
Carbonyl Process overseas at Clydach, Wales. Then, because Monel metal 
is the natural copper-nickel alloy from the Sudbury ores, we pay a visit to the 
plant at Huntington, West Virginia, where this metal is produced from the 
unseparated copper-nickel matte. 

Finally, we review the corporate history from which has emerged a single 
company to write the future chapters in the Story of Nickel. 


In the course of this chapter in The Story of Nickel there will be sketched 
the corporate evolution through which The International Nickel Company 
of Canada, Limited, has emerged as itself the world’s nickel industry, 
producing some nine-tenths of the annual consumption and possessing ore 
reserves that are expected to prove adequate for the world’s needs during 
several generations to come. This fact is stated here because it is essential 
to an understanding that the nickel of modern commerce is largely mined, 
smelted, separated from the copper, and refined to 99.96% purity under the 
aegis of a single policy and directive force. 

The story of these processes tells itself; there is no need for forcing the 
sense of size and power, which pervades the company’s activities. Within 
a mile or two of the town of Sudbury, Ontario, is the Frood Mine sunk down 
3100 feet along an ore body that has already been proved to contain over 
135,000,000 tons. Within a few miles’ radius are the Creighton, Garson, 
and Levack mines which carry the total proved ore over the 200,000,000-ton 
mark; but it is Frood which symbolizes the latent power of this great 
Canadian enterprise. 

The first impression we gain in approaching Frood is that there must be, 
indeed, untold riches below to justify so large a plant above-ground. The 

* Public Relations Counsel to The International Nickel Company, Inc. The 
author reserves all rights in this article. 
2325 
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buildings are obviously not built today for use tomorrow and scrapping 
the day after. Through and around them runs the company’s standard 
gage railroad with its own ore cars and electric locomotives. Above them 
towers the main shafthouse 165 feet high, and we are told that at the 2800- 
foot level of the mine this shaft is 2200 feet away from the ore body! One 
reason is that the vein tilts at an angle of 65 degrees to the northwest as it 
plunges into the earth from the surface outcroppings. The other reason is 
that, as the mine will be worked for generations to come, the management 
can afford to place the above-ground development where it can have the 
maximum convenience and efficiency. 

Our objective is the 2800-foot level—more than half a mile below. If 
this is to be our first experience so far underground, a preliminary visit to the 
hoist house is reassuring. The interior has all the impressive simplicity 
of a power plant, but in place of dynamos gigantic drums gather in and 
pay out steel cables which slant upward through the lofty ceiling to the 
shaft head a hundred yards away, where they bend over wheels and plunge 
vertically into the main shaft. At the end of each steel cable dangles a 
cage of about the dimensions of the elevators used in city garages. Back in 
the hoist house Lilliput sits on a raised platform before a pair of drums and 
an elevator indicator only 5 feet in diameter. A bell strikes its message; 
he pulls a lever. The drums turn—swiftly, perhaps, but they by no means 
whirl. Yet the cages at the ends of the cables race up and down the shaft 
at the rate of 2000 feet a minute. 

We get into a cage. To a depth greater than the height of the Empire 
State Building we drop through blackness; then, with the 1600-foot level, 
the lights at the openings of the various working levels flash by at intervals 
of 200 feet. As we come to a stop at 2800 feet the feeling has become an 
obsession that we really ought to be suffocated and completely crushed 
by the myriad tons of rock and earth above us. But the cage door swings 
up and we walk out into a place that is quite reminiscent of a New York 
subway station. To be sure, there are no tiles, but the walls are painted 
white and there is more than ample headroom. As far as the eye can see 
tracks run off through a capacious tunnel frequently lit by overhead lights. 
On a nearby siding stands an electric locomotive and its string of ten-ton 
ore cars. As the shaft from which we have just emerged is a natural 
ventilator, the flow of air has the force of a good breeze. Later on the air 
becomes warmer, but at no time is it really uncomfortable. 

We start our walk along the tracks to the ore body 2200 feet away. 
The roadbed is smooth and dry. As we reach the vein the main transverse 
tunnel goes off at right angles through the ore. Naturally, the ore re- 
moved in making this north and south drift has been used; otherwise, for a 
thousand feet or more along the drift the ore has not been touched. Min- 
ing is restricted to operations at the north and south ends, and another 
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READY FOR THE STOPES 


Here are some of the Frood mine crew off for the 2800-foot level in one of the 
main shaft cages. 


generation will be old enough to visit Frood before this 2800-foot level 
has been completely stripped of its ore. 

Tracks lead off through a side drift which is narrower and dark but still 
has ample headroom. Here our miners’ lamps aid us in avoiding puddles. 
We follow along until a ladder rises up perpendicularly at the side. We 
climb to a platform, turn, climb a similar ladder to another platform, turn, 
and climb again to emerge forty feet above the main floor of the 2800-foot 
level. Here we are in a “‘stope’”’ where the ore is actually being mined. A 
stout plank floor has been laid and massive timbers—a million feet of 
lumber are consumed in Frood every month—support the ceiling which, 
with its seven-foot headroom, seems to lunge down at us between the sup- 
porting timbers. The helmets with which we have been equipped as 
protection against falling rock become the personification of an empty 
gesture. 

This is the front where the miners drill and blast and start the ore on its 
way to be refined into the various metals which it contains so abundantly. 
Working full time with its modernized processes and equipment on current 
grade of ore, the company can produce 90,000 short tons of pure nickel a 
year. In so doing it has an indicated by-production of 120,000 short tons 
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of copper, 40,000 ounces of gold, 1,500,000 ounces of silver, and 300,000 
ounces of the platinum metals. These production figures give this Ca- 
nadian enterprise a practical world monopoly in nickel, world leadership in 
the platinum metals—platinum, palladium, rhodium, ruthenium, and irid- 
ium—and an important position in copper. But it is to be remembered in 
following the ore from mine to markets, that nickel is king; copper and even 
the precious platinum metals are among the impurities which must be 
eliminated. 

The first step in elimination is done in the ‘‘stopes” where the miners 
sort out the rock which is broken down along with the ore. This rock has 
an immediate use as a filler which is packed in behind as the cut into the 
ore body advances. Were this not done the hanging wall of heavy but 
structurally weak wall rock would settle down on the miners and their 
equipment and obliterate them. Indeed, this matter of support is so vital 
that rock for filling is brought by the trainload from the satellite mines to 
keep Frood strong. 

From the stope floor the ore is dropped down chutes to bins above the 
tracks on the 2800-foot level. Here it is dumped into the ore cars which 
storage-battery locomotives collect from the side drifts and make up into 
heavy trains which the stronger trolley locomotives haul to the main dump 
on the level. There a car unloader spills the ore out into a crusher in the 
pit directly below the tracks. The crusher breaks up the larger lumps and 
feeds to an ore pocket connecting with the ore skips. These skips are 
six-ton affairs which whisk the ore up to the surface at the rate of 3000 feet 
a minute. We follow at the more leisurely pace of 2000 feet a minute—the 
express elevators in the Empire State Building make 1200 feet a minute— 
and find upon reaching the rock house in the shaft head that the ore is 
being fed into a belt conveyor for inspection and rock elimination. It is 
then dumped into another crusher where the larger chunks are further 
broken up before loading from overhead bins into the heavy ore cars for 
shipment to the smelter. It is to be noted that throughout this first stage 
of its handling the ore has been lifted only once— its great joy-ride from the 
depths to the top of the shaft house. The rest of the time it has been either 
tumbling down chutes and through crushers and bins, or traveling along 
the level by train or belt conveyor. 

: Se Sh a ae 


From Frood we turn toward a chimney in which even the roundest and 
jolliest Santa Claus conceivable to childhood would get lost. It is the 
single stack of the smelter at Copper Cliff a few miles away, a hollow mast 
of brick 510 feet high and 45 feet in diameter at the top. This gargantuan 
wind indicator has been picked up on clear days by aviators more than 80 
miles away. 





VoL. 8, No. 12 THE STORY OF NICKEL. PART III 








NICKEL’s THIRTY ACRES 


Here is a glimpse of the buildings at Copper Cliff in which the ore from the Frood mine 
becomes nickel. The smelter, nestling at the base of the huge stack, is as high as a 
16-story office building. The stack is 510 feet high and 45 feet in diameter at the top. 
ae it cluster 30 acres of buildings composing the mill, smelter, and Orford separation 
plant. 


At the base of this stack cluster 30 acres of buildings composing the mill, 
smelter, and Orford separation plant. Even the smelter, which is as high 
as a sixteen-story office building, seems dwarfed until, in due course, we 
climb to its top. But we start at the mill where the ore comes in from the 
mines on elevated tracks and is dumped into bins above more crushers. 
At this point the mill rolls up its sleeves and proceeds to turn the chunks 
and lumps of ore into something as fine as coral sand. Coarse crushers 
feed into finer ones, and they in turn into the rod mills which pass their 
product along to the pulverizers. In the last two stages water has been 
introduced, and the end result is a suspension to which certain reagents 
are introduced to neutralize the acidity. Here a battery of selective 
flotation tanks make a rough but effective separation of the copper and 
the nickel sulfides. From then on there are two products; we shall follow 
the one with the heavier nickel content. 

Our first concern now is to get rid of the water which has done its work. 
A settling tank draws off some; a battery of Dorr Thickeners separates out 
alot more. The dewatering machines take the stuff in hand and deliver to 
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a belt conveyor a product that has roughly the moisture content of old- 
fashioned brown sugar. This conveyor climbs out of the mill into the 
top of the smelter 160 feet high. There cross conveyors distribute the 
stuff to the tops of the Herreshoff multiple-deck roasting furnaces. A 
furnace of this type consists of eleven round hearths set vertically above a 
reverberatory furnace. Each hearth has a set of revolving arms and a 
series of holes to the hearth below. These holes are, alternately, near the 
center of one hearth and around the periphery of the one below, and the 
arms are so arranged in each hearth that they will pick up the sulfide as it is 
fed from above and work it across the hearth before dropping it to the 
hearth below. Number | hearth at the top is the coolest. By the time 
the sulfide reaches No. 4 it is dry; at No. 7 it is red hot, and it finally drops 
into a reverberatory furnace in a condition just below the melting point. 
A battery of six Herreshoff roasters serves each reverberatory. 

The main purpose of the roasting furnaces is to make the first attack on 
the high sulfur content of the ore. In the old days this was done in a 
roast yard outdoors resulting in damage to vegetation and the irritation of 
all noses and throats within a considerable area. In a roast yard the ore 
was piled on great stacks of wood and was fired. Both the wood and the 
sulfur in the ore would burn for eight months before the roast was com- 
pleted. Now the nickel sulfide takes only a few hours from its introduction 
into the first hearth until it drops into the reverberatory. The sulfur 
elimination is more efficient, the handling is more economical because of 
the gravity feed from hearth to hearth, and the roasted sulfide drops into 
the reverberatory without loss of heat. 

In the reverberatory furnace, which is fired with powdered coal blown in 
by air, the sulfide turns to a molten state and loses more of its sulfur. Then 
this molten mass is ladled into a Pierce-Smith basic lined converter which, 
if one is not familiar with smelting operations, is a spectacular thing. In 
this great steel cylinder no heat is applied; yet intense heat is generated 
by the chemical reactions developed through introducing a continuous blast 
of air. In this process more sulfur is burned off, and the oxygen unites 
with the iron in the sulfide to form ferrous oxide. This is slagged off, and 
what remains is poured into molds to cool and harden as the copper- 
nickel matte from which nickel is produced either by the Mond Process in 
Clydach, Wales, or by the Stanley Process in the refinery at Port Colborne, 
Ontario. 

This matte still contains considerable sulfur as well as nickel, copper, and 
the precious metals. With a view to reducing freight and handling costs 
there is now being added to the smelter a plant for separating out the 
copper there instead of shipping it in the matte to Port Colborne 350 miles 
away and then having to ship it back as blister copper for refining in the 
Ontario Refining Company’s plant which is also in Copper Cliff. Simi- 
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PARTING OF THE WAYS 


The beautiful simplicity of the Orford Process of copper and nickel separation is 
nowhere better illustrated than in this photograph. The process depends on the chemical 
action of sodium sulfate on copper-nickel sulfide in the presence of carbon. When the 
melt is tapped off into great pots, the nickel sulfide settles in the bottoms; then, when 
the contents have solidified, the pots are dumped and there is an easy fracture of the 
copper-soda tops from the nickel bottoms. 


larly, in the case of the matte destined for the refinery in Wales, the pre- 
extraction of the bulk of the copper will materially reduce freight and 
handling costs. 

This new plant, the final unit in a $50,000,000 program of expansion and 
modernization, which has been developed over the past seven years to 
assure greater economies in operation, will be devoted to the Orford Process 
of copper and nickel separation, which is now carried on at Port Colborne. 
It will be remembered that this process depends on the chemical action of 
sodium sulfate on copper-nickel sulfide in the presence of carbon, the 
sodium turning to a sulfide and the copper sulfide joining with it in a 
miscible solution similar to sugar in coffee. This solution is lighter than 
the molten nickel sulfide which has been but slightly affected by the pres- 
ence of the “‘soda.’”” Hence, when the melt is tapped off into great pots, 
the nickel sulfide settles in the bottoms; then when the contents have 
cooled sufficiently to solidify and to be easily handled, the pots are dumped 


’ 
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and there is an easy fracture of the copper-soda tops from the nickel bot- 
toms. However, the separation has been only fractional, some nickel 
sulfide having dissolved in the copper tops and some copper having settled 
with the nickel in the bottoms. 

Hence the process is divided into two treatments. In the first a blast 
furnace is charged with the matte, coke, and the copper tops from a previous 
second treatment, these tops containing both some nickel and sufficient 
soda to make the melt work. The results of this treatment are a first 
copper top and a first nickel bottom. The top goes to a basic-lined con- 
verter where the soda is removed as refined salt cake, and the copper 
residuum is transferred to an acid-lined converter where it is again blown, 
eliminating the sulfur as SO,. Here any nickel content is oxidized and 
slagged off, and the copper, blown to blister, is cast in 400-pound slabs. 
These are the raw material for the copper refinery. The nickel bottom goes 
to another blast furnace where it is smelted with coke and niter cake—the 
sodium sulfate. This is the second treatment; it yields the second copper 
top which reverts to the blast furnace carrying on the jirst treatment, and 
the second nickel bottom which becomes the raw material for the nickel 
refinery. 

* * * * * * 

This final matte is still a sulfide, hence sulfur elimination remains a 
problem. The matte is shipped in box cars to the nickel refinery at Port 
Colborne on the Welland Canal where it is crushed in ball mills, screened 
through '/s-inch mesh, and leached with water to remove the sodium sulfide. 
After it has been drained in the leaching tanks to an 8% moisture content, 
it is transferred by telphers to the feed hoppers of a battery of Dwight 
Lloyd sintering machines. A belt conveyor passing under the hoppers 
gives a continuous feed to these machines where most of the remaininiz 
sulfur is burned out. The result is a nickel oxide sinter which is mixed with 
high-carbon soft coal, melted in oil-fired reverberatory furnaces and poured 
into molds that cast 425-pound anodes. 

At this point in the refining of pure nickel all the heat and fireworks of 
blast furnaces, reverberatories, and converters are left behind. We enter 
a vast room—six acres under a single roof—where the only persistent 
noise is a faint whisper from the rows upon rows of electrolytic tanks. Here 
goes on day and night that final process in which nickel anodes 96% pure 
are turned into cathodes 99.98% pure nickel. The interesting thing here is, 
that, whereas the electric current passes directly from anode to cathode, 
the sulfate bath in which the process takes place travels about 1000 feet in 
passing from its contact with the anode to that with the cathode. Yet 
anode and cathode are suspended in the same tank at a distance of 21/2 
inches from each other. 

What happens is just this. The electrolytic action releases various ions 
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In this six-acre room, the only noise is a faint whisper from the rows upon rows of 
electrolytic tanks. Here goes on day and night the final process in which nickel anodes 
96% pure are turned into nickel cathodes 99.98% pure nickel. 


from the anode and brings them into solution, the minute particles of 
the platinum metals dropping, however, to the bottom of the tank as the 
surface of the anode is pulled apart. Among the ions brought into solutions 
are those of copper, iron, etc., which go to make up the 4% impurity of the 
anode. Hence it is essential to draw off this solution before it reaches the 
surface of the cathode, and take out by both physical and chemical proc- 
esses these impurities. The cathode sheet is therefore suspended in a 
canvas bag which is sufficiently watertight to maintain a hydrostatic head 
within the bag, thus maintaining an outward flow of the electrolyte. The 
foul solution around the anode is piped to a room beyond the tank room, 
where it is purified and then returned as pure nickel sulfate to the cathode 
bag. There the transverse current from positive anode to negative cathode 
—which is not affected by the canvas partition or by the counter flow of the 
electrolyte—impinges on the surface of the cathode, carrying the nickel 
ions of the pure sulfate. With an area of 972 square inches the cathode 
builds up at the rate of eight pounds every twenty-four hours; when it 
reaches a weight of 125 pounds it is removed and cut up into the sizes re- 
quired by the various buyers of electrolytic nickel. 
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This is now the most popular form for using nickel in American industry. 

There is some demand for nickel shot—small, irregular balls of nickel— 
and this is filled by melting the electrolytic sheets and pouring the molten 
metal into a stream of water under high pressure. There is also some call 
for nickel oxide which, until a few years ago, was a standard product on this 
side of the water. To meet this demand a certain amount of the crushed 
second nickel bottoms from the blast furnaces is diverted to a special 
roasting furnace where it is converted to the oxide, practically pure and 
quite a different product from the red ferrous-nickel oxide which constituted 
Colonel Thompson’s early deliveries to the Navy a quarter of a century 
ago. 
Overseas at Clydach, Wales, a nickel equally pure is produced by the 
application of wholly different chemical relations. This treatment, which 
was discovered by the late Dr. Ludwig Mond and two associates, is known 
as the Mond, or Carbonyl, Process and has become the backbone of the 
British nickelindustry. It is based on the fact that when carbon monoxide 
gas is passed over freshly reduced nickel oxide at temperatures around 
80°C., a compound Ni(CO), is formed, and this Nickel Carbonyl, when 
heated to just below 200°C., decomposes, giving nickel and carbon mon- 
oxide. 

Until quite recently the Clydach refinery received from Canada the 
old-time, copper-nickel Bessemer matte, thus entailing copper extraction 
by leaching as copper sulfate. Now, however, Clydach is receiving the 
nickel bottoms of the Orford process, in which the copper content has been 
greatly reduced. As the matte is received at the plant, it is ground to pass 
through 60-mesh sieves and is then fed directly into straight-line, double- 
deck calciners where the sulfur content is reduced from 17 to 1.5%. 
The resulting calcine again goes through a ball mill to break up any lumps 
formed during calcination, and it is then treated with a 12% sulfuric acid 
solution which extracts 75% of the copper as copper sulfate, a product for 
which there is a good market in Europe. The residuum is an impure 
nickel oxide with low copper content, which is filtered, washed, and dried in 
preparation for the last three stages of nickel extraction. 

The first of these stages is the reduction of this product to fine metallics 
in a bath of water-gas; the second is that of volatilization with carbon 
monoxide to form the nickel carbonyl. As both these reactions are slow, 
the oxide passes through both reducers and volatilizers a number of times. 
Indeed, the total time consumed is six and a half days on the basis of six 
hours for each reducer treatment and eighteen hours for each passage 
through a volatilizer. Even then a 36% nickel content remains to be 
reclaimed. As the copper and sulfur contents have not been affected by 
the volatilization process, their percentages of the mass remaining have 
become progressively higher until, at this point, it is no longer commercially 
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profitable to treat the concentrate further. Hence, it is smelted and re- 
calcined before being passed through the cycle of reducers and volatilizers 
for the second time. The result is No. 2 concentrate, which again makes the 
grand tour from smelter to volatilizer. The end result of this third cycle 
is then successively oxidized and leached with sulfuric acid to remove the 
bulk of the base metals still remaining, and this final concentrate is dried 
and shipped to the precious metals refinery at Acton, London, where the 
gold, silver, and platinum metals are recovered. 

During all this time the carbon monoxide gas is circulating in a sealed 
circuit between the volatilizers and the decomposers. In the volatilizers 
the gas—at a temperature of 80°C.—is picking up the finely divided 
metallic nickel to form nickel carbonyl. The pickup is comparatively 
slight, as this gaseous nickel is only 2% by volume in the gas passing over 
to the decomposers where the third stage in this carbonyl process takes 
place in a temperature maintained around 180°C. What happens when 
the gas hits this higher temperature is that the carbonyl dissociates, 
the nickel depositing, and the carbon monoxide being liberated to circulate 
back into the volatilizers for another pickup of nickel carbonyl. Deposi- 
tion of the nickel is prepared for by having in the decomposers tiny pellets 
of pure nickel upon which the nickel from the broken down carbonyl can 
deposit. To prevent the pellets from cementing together with the freshly 
deposited nickel, they are kept in circulation by being removed from the 
decomposer bottom and hoisted to the top in bucket elevators. As nickel 
is being deposited continuously from the intake of nickel carbonyl, these 
pellets gradually grow, a cross-section of a pellet having the same type of 
ring structure as that of an onion. Hence, they are screened at the top of 
the decomposer, the smaller ones falling back to grow further and the 
larger ones rolling off into the collecting bins as the ‘‘nickel pellets’ of 
commerce. 

* * * * * * 

Because it is the natural alloy of the great copper-nickel deposits of 
Canada, Monel metal merits at least brief consideration in any account of 
production methods in the nickel industry. This alloy owed its birth 
just a quarter century ago to the fact that ore in the Creighton Mine near 
Sudbury assayed at roughly two-thirds nickel to one-third copper, and 
that this formula produced an alloy with properties well adapted to certain 
important uses in engineering, building, industry, and food-handling equip- 
ment. 

Monel metal production starts at the mill with the selection of ore to 
assure the proper ratio of nickel to copper It then proceeds through the 
mill and the smelter just as if the copper-nickel sulfide were to be worked 
for its separate metal contents. The matte produced from the ore is then 
shipped in box cars to a special plant at Huntington, W. Va., where it is 
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crushed to 30-mesh fineness in ball mills and fed continuously into straight- 
line calcining furnaces. Starting at the cool end of the furnace, the sulfide 
is slowly worked by mechanical arms toward the great natural gas burners 
at the other end where the temperature is held at 2000°F. This slow 
progress takes some twenty-four hours, during which all but a trace of 
sulfur is burned out, thus producing what is termed a ‘‘dead roast.’’ As 
the sulfide reaches the end of its trip through the calciners, charcoal is 
added; then it is dumped from the hot end into tubs. The product at this 
stage is a reduced copper-nickel oxide. More charcoal and a definite pro- 
portion of refinery scrap are added, and it is charged into acid-bottom open- 
hearth, reverberatory furnaces where it is refined for several hours; after 
which it is ladled into electric furnaces for another six hours or so of treat- 
ment, the total furnace time approximating twenty-four hours. At the end 
of the electric furnace treatment a small amount of manganese is added 
and the melt is cast into ingots of a ton and a half in weight. 

Under the old practice these ingots cooled with ‘‘heads” of porous 
metal, which constituted one-fourth of the total weight and which had to be 
sawed off. Now the ingot molds have ‘‘hot tops’ formed by electric arcs 
which control the cooling and thus make for a longer body of solid ingot and 
a smaller head. As ingot heads are the most important item in refinery 
scrap, a considerable reduction has therefore been effected in the amount 
of metal which has to be remelted. After stripping from the molds the 
ingots are overhauled, bloomed under great steam hammers, cropped to 
sound metal, cut to size, returned to the chipping room for a second over- 
hauling, run through a small blooming mill, and then prepared for the 
merchant mill or the sheet mill where the Monel metal bars, rods, and sheets 
of commerce are produced. Some of the melt, however, is cast in pigs— 
instead of as ingots—for the foundries where Monel metal castings are made. 

ae a ee a sen 

Such is the story of nickel as it comes from the earth, as it relives in the 
roast ovens, reverberatories, converters, and calciners its fiery birth eons 
ago, as it passes into gas at the command of modern chemistry or into ions 
in electrolysis, as it emerges a white, rustless metal with latent magnetic 
powers and almost immediately loses itself again in the countless alloys 
that science is giving to industry. It is a story that may have its roots in 
mythology and that will always carry in its name the superstitions of the 
Middle Ages, but that is essentially young and very much still in the making. 

Enveloping this story of the metal is one of corporate history that gives a 
significant interpretation to the rapid strides which nickel has made in 
establishing itself in modern industry. This history has been affected 
successively by these major developments: 

1. Discovery of the New Caledonian ore deposits and their exploitation 
by the Rothschilds through the Société Anonyme Le Nickel created the 
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first step toward big business, the industry until then having consisted of 
widely scattered producers with individual outputs scarcely above that of 
experimental work. This phase lasted about a quarter century, New 
Caledonia continuing as the dominant factor until after the turn of the 
century and finally losing its place to Canada in 1905. 

2. Discovery of the Sudbury nickel basin led to the opening of several 
mines, thus swinging the focal point of the nickel industry from the An- 
tipodes to Canada, but at the same time substituting for the practical French 
monopoly almost as many producers as there were mines. 

3. Development of the Orford Process here and of the Mond Process 
overseas as commercially efficient methods for nickel extraction led to a 
simplification of the industrial structure. By that time nickel had become 
established as an important alloying metal for armament, and the infant 
automobile industry was beginning to experiment with it. The Old 
World was still in the ascendancy in steel production, and there nickel 
found its greatest market. 

4. Then came the World War with its urgent demand for nickel at all 
costs. Mining and metallurgical operations which had been strangled in 
the pre-war competition were revived, and they gained a momentum which 
did not run down until well into the post-war period when the traditional 
market for nickel in armament production had been reduced to a very small 
percentage of the production facilities. 

Against this changing background two companies emerged as the domi- 
nant factors in the industry. In 1900 Dr. Ludwig Mond formed the Mond 
Nickel Company to develop the use of the Mond or Carbonyl Process of 
nickel extraction. The Victoria Mine was purchased in the Sudbury dis- 
trict and a smelter was erected there, while at Clydach, Wales, a refinery 
was established to carry on the Mond Process. The company prospered, 
built a new smelter at Coniston (near Sudbury), and acquired the Levack 
and Garson mines and what has since become a part of the great Frood 
Mine. It also developed hydro-electric power for its Canadian operations 
and purchased a Welsh colliery to serve its Clydach refinery. Following 
the war it bought a rolling mill at Clearfield, Penna., and established a 
precious metals refinery in the Acton district of London. In the meantime 
it had also acquired the British firm of Henry Wiggin & Company, Limited, 
with a history of nickel production at Birmingham, England, since 1832. 
Indeed, among the antecedents of the Wiggin firm was Henry Merry who 
is credited with having been the first producer of an efficient substitute for 
the Chinese paktong, which is the sire of our modern bright metal alloys 
containing nickel. 

Starting two years later (in 1902) the other great nickel company was 
created on this side of the water through the incorporation of the Inter- 
national Nickel Company of New Jersey. This was a holding company 


’ 
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primarily to bring together the Canadian Copper Company, which had 
already developed important mines and a smelter in the Sudbury district, 
and the Orford Copper Company which, through control of the Orford 
Process, had established itself as the great American refiner of nickel. At 
the same time there were brought into the group two other Canadian 
mining properties—the Anglo-American Iron Co. and the Vermilion 
Mining Co. of Ontario; two relatively unimportant mining properties in 
New Caledonia—the Nickel Corporation of London and the Société 
Miniére Caledonienne; and the second largest American refiner—Joseph 
Wharton’s American Nickel Works. The next move was to establish 
strong marketing connections overseas; this was done through agency 
connections first with Henry Gardner & Company, Ltd., of London and 
later with G. & H. Weir, Ltd., which subsequently developed into Monel- 
Weir, Limited, and, in the post-war period, through the formation of 
Nickel Information Bureaus in Paris, Brussels, Frankfort, and Milan. 

During the first twenty-five years of its existence International Nickel 
Company went through no less than five changes in corporate title, emerg- 
ing on December 16, 1928, as The International Nickel Company of Canada, 
Limited. A year later (January 1, 1929) this company, through an ex- 
change of stock, became the parent of the Mond Nickel Company, Limited, 
and of Mond’s wholly owned subsidiaries. Thus there has been brought 
into a single group the mining, metallurgical, and marketing operations 
covering the world’s entire production of Monel Metal and ninety per cent 
of its nickel production and placing in Canada control over world-wide 
activities that are based on the Dominion’s richest concentration of ore. 

So much for the machinery of this corporate growth which has produced 
rather bewildering changes in nomenclature. What have remained 
constant and have given significance to this growth have been, on the one 
hand, the mines with their ore reserves good for a century to come, and, on 
the other hand, the men who have grown up with the company and have 
made of it not merely acompany but a worldindustry. Robert C. Stanley, 
the president, who celebrates this month his thirtieth anniversary of 
service with the ‘Inco Enterprise,’ superintended the first heat of Monel 
metal and devised the present method of producing this alloy directly from 
the copper-nickel matte, demonstrated that copper could be blown to blister 
from matte which had been reduced in only two furnace treatments, and 
evolved a simple combination of smelting and refining—known as the 
Stanley Process—which is the foundation stone of nickel extraction. The 
late John L. Agnew, who died at Copper Cliff, Ontario, last July, started 
as a youth with the Canadian Copper Company before its incorporation in 
the International Nickel Company, Inc. He rose to the vice-presidency 
of the present company in charge of all Canadian operations and, in that 
position, directed the $50,000,000 modernization and expansion program 
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a hydraulic press. 


which has made of the various Copper Cliff developments and of the Port 
Colborne refinery one of the greatest mining and metallurgical properties 
in the world. 

John F. Thompson, who has succeeded to the vice-presidency, symbol- 
izes the company’s transition from muscular metallurgy to the scientific ap- 
proach, for he was hired twenty-five years ago, after he had been an in- 
structor in chemistry at Columbia University, to start what has become 
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an important activity in laboratory research and metallurgical experimenta- 
tion. His first assignment was to find out exactly what the nickel industry 
had in the company’s then newly developed Monel metal, and his work 
resulted in important refinements in the manufacture of this alloy, and in 
the discovery of many new uses for it. This led to his having direct 
charge of building and putting into operation the company’s Monel metal 
plant at Huntington, W. Va. 

Associated with this group from the very start has been James L. Ashley 
who, as secretary-treasurer, has been prominently identified with the corpo- 
rate evolution of a comparatively small company into a world industry. 
Paul D. Merica, now assistant to the President, entered the industry ten 
years ago from the scientific and technological side, thus becoming thor- 
oughly familiar with both the production and the performance problems of 
nickel before assuming his present executive functions. J. C. Nichols, 
assistant to the President, was brought into the company in 1908 to handle 
certain problems in the mining operations, and the further the great Frood 
Mine was drilled and developed down into the earth the more he became 
an authority on Canadian mining conditions. Similarly, Donald Mac- 
Askill, general manager of Canadian operations, has already put a quarter 
century of service into the development of the mill and smelter at Copper 
Cliff to its present size and efficiency. A. J. Wadhams who, as manager of 
the Development and Research Department, has supervised the post-war 
campaign for peace-time uses for nickel, served his apprenticeship in the 
old American Nickel Works at Camden, N. J., and was superintendent of 
the Orford Refinery at Bayonne, N. J., during the hectic war days when 
the plant was made to produce double its supposed capacity. 

Throughout the ranks of executive officers, in short, are men who first 
served their time in the mines, the smelters, the refineries, and the rolling 
mills which now constitute the physical properties of The International 
Nickel Company of Canada, Ltd. Despite the various corporate changes 
of the last thirty years, there has been no revolution, but a steady evolution 
which has carried nickel through from the status of bewitching copper ores 
to the position of serving civilization in the home, in the office, and in pro- 
duction, transportation, and communication around the clock. 


Red Vinegar Made from Coffee in Brazil. Red vinegar that looks like clear 
Rhine wine, smells like pear oil, and tastes like old whiskey, comes from the pulp of the 
coffee berry. About forty per cent of the berry is bright red pulp, nine per cent of that 
sugar, and eight per cent tannins, F. W. Reise, chemist, says. Unripe mash made from 
the pulp contains acid, while overripe mash develops methanol from pectin. By- 
products have had little utilization. Coffee is the twin-seed of a cherry-like berry that 
grows on a bush.— Science Service 





THE PREPARATION OF PHOTOGRAPHIC EMULSIONS* 
Burt H. Carroii, U. S. BuREAU OF STANDARDS, WASHINGTON, D. C. 


After a brief explanation of the status of the literature on emulsion making, 
modern theories of photographic sensitivity are outlined. The processes of 
emulsion making are described in order: emulsification and ripening, wash- 
ing, after-ripening, and additions before coating. Emphasis is placed on the 
underlying chemical and physical principles as far as they are known. 


Introduction 


Photographic ‘‘emulsions” are the sensitive coatings of films, plates, or 
papers. They are not truly emulsions at all, since they are dispersions of 
crystalline solids, protected by lyophile colloids, but the term ‘‘emulsion”’ 
is applied at all stages of manufacture, including the finished products which 
have been dried to moisture equilibrium with the air. This paper is con- 
cerned with emulsions protected with gelatin and developed after exposure. 
While emulsions of this type can be made from salts of other metals such 
as mercury and thallium (1), for practical purposes we are concerned only 
with those of the silver halides. In the slow emulsions used on paper the 
halide may be chloride, a mixture of chloride and bromide, or bromide, the 
sensitivity generally increasing in the order given. Chlorobromide and 
pure bromide emulsions are also used for very slow plates such as lantern 
slides, but all the fast emulsions and many of the slower ones, such as mo- 
tion picture positive film, contain bromide and small amounts (seldom over 
5%) of iodide. The emulsion is usually 35-40% silver halide and 65-60% 
gelatin (air-dry); it also contains small amounts of soluble bromide, traces 
of silver in other forms (detectable only by the most refined methods of 
analysis (2)), and, if sensitivity to the longer wave-lengths is desired, very 
small amounts of special dyes. 

All practical emulsions may be assumed to have been made by “‘emulsi- 
fication”’ or precipitation of the silver halide in solutions containing gelatin; 
“ripening” by heat treatment, which begins during the emulsification and 
may be continued after the washing; and (except for some of the silver 
chloride emulsions) washing to remove soluble salts before drying. The 
object of this paper is to summarize the available knowledge of the process, 
considered in terms of the chemical and physical principles involved. This 
has been done but seldom, considering the interesting possibilities of the 
subject. Bancroft (3) published an extensive review of the literature up 
to 1910, using it as material for a new theory of sensitivity, but most of 
the quantitative data have been obtained since that date. The situation 
is best explained in terms of its historical development. The invention of 
the silver-bromide-gelatin emulsion may be dated from 1864, 1871, or later, 

* Publication approved by the Director, Bureau of Standards, U. S. Department 
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depending on the point of view, but its practical use began in the early 
seventies and not before 1878 was the supremacy of the collodion wet plate 
overthrown. The development of the process at this stage was in the 
hands of numerous enthusiastic and ingenious, but frequently unscientific 
investigators. They were largely amateur photographers or scientists and 
published their results freely in the numerous photographic journals of the 
time. We are indebted to Eder for the enormous labor of collecting this 
material in his “‘Ausfiihrliches Handbuch der Photographie,” as well as for 
the very important experimental work at the Graphic Institute of Vienna 
under his direction. The first edition of Eder’s ‘““Photographie mit Brom- 
silber-Gelatine’’ appeared in 1880; in the preface of the second edition in 1882 
he states that trade secrets are taking an ever-increasing place in emulsion 
making. By the end of the eighties new literature on emulsion making 
had almost vanished and while in the last ten years there has been an en- 
couraging improvement in number and quality of such articles, the situa- 
tion for the last generation is reflected by the sixth (1930) edition of Eder's 
book (rewritten by Wentzel), which contains a wealth of information on 
everything connected with manufacturing procedure, but perhaps less of 
the principles of emulsion making than the 1903 edition. This was inevi- 
table in the nature of the subject. Emulsion making is ideally adapted to 
become a secret art; it is carried on under such conditions that essential 
details may readily be concealed even from those actually doing the work, 
and little or nothing can be learned about the process by analysis of the 
product. Above all, the number of variables involved and the difficulties 
in accurate measurement of the results are such that only an organization 
with ample resources and unusual willingness to wait for returns can under- 
take anything like systematic and thorough research. Occasional state- 
ments have been made that scientific investigation of the emulsion is im- 
possible. Empirical formulas have been the shortest route to commercial 
success. Containing little or nothing subject to patent protection, they 
have been most jealously guarded. As a result, material which must be 
common knowledge among erhulsion makers has been unavailable to scien- 
tists interested in the subject. Most of the data used in this article have 
been published; some few relate to experiments by Mr. Donald Hubbard 
and the writer in the photographic emulsion laboratory of the Bureau of 
Standards, and will be described in full in the Bureau of Standards Journal 
of Research. Commercial formulas are unknown to the writer, but, as far as 
experimental conditions permit, conclusions have been based on emulsions 
of commercial quality. Opinions expressed are those of the writer, and 
are not official statements of the Bureau of Standards. 

Photographic characteristics will be described as far as possible in the 
terms originated by Hurter and Driffield, and described in any standard 
text on photography. Numerical values for speed given by different in- 
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vestigators unfortunately are based on widely varying constants and can- 
not be directly compared, but density, gamma, fog, and scale are almost 
always according to the original definitions. 


Present Theories of Sensitivity 


While the study of emulsion making should be one of the most valuable 
methods of attacking the problem of photographic sensitivity, the present 
theories have necessarily been developed without it. We can, therefore, 
logically take the theories up at this point, and use them to explain the 
photographic results which follow given chemical and physical changes in 
the emulsion. 

It should perhaps first be emphasized that sensitivity is measured in 
terms of the change produced by development after exposure. There is 
no direct measure of that change produced by light which is known as the 
latent image; it is readily conceivable that one emulsion might undergo 
more chemical change than a second on the same exposure, but have less 
sensitivity in the photographic sense. Discussion of the various theories 
of the latent image would take too large a space; we shall accept for use in 
this paper the view based on the pioneer work of Carey Lea and developed 
by Liippo-Cramer, that it is metallic silver, produced by photochemical 
decomposition of the silver halide, and made much more inert to many re- 
agents by its adsorption on the unchanged silver halide. By means which 
are perhaps the greatest mystery of photography, it enormously accelerates 
the reduction of the silver halide by the empirically chosen materials which 
we know as developers. In the opinion of the writer, the latent image is 
not necessarily the primary product of the action of light. In all but a 
very few of the photochemical reactions which have been quantitatively 
studied, secondary reactions follow the primary photochemical process and 
modify the yield from the theoretical value of one molecule per quantum 
absorbed. Such reactions are almost inevitable in a system such as the 
emulsion; their influence is probably detected in the effect of intermittent 
exposure (4) and it is reasonable to expect that certain factors influence 
sensitivity through these secondary reactions. 

The emulsion is a dispersion of silver halide in gelatin, somewhat coarser 
than is usually described as colloidal, but still fine enough to pass readily 
through filter paper. There are about 1 X 10° grains of silver halide per 
cm.? of plate surface. These are, in general (5), independent units. Under 
ordinary conditions of development, a grain develops completely if it 
carries enough latent image to start development at all. As exposure is 
increased, the number of developable grains per unit area increases, with 
corresponding changes in developed silver and density, until solarization 
begins, when the number of developable grains and density begin to fall 
off again. If the grains of an emulsion are closely alike in sensitivity, it 
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will have high contrast, since the number of developable grains will in- 
crease rapidly when the exposure necessary to make any of them develop- 
able has been exceeded. On the other hand, if an emulsion is to have a 
long scale, there must be a wide range of grain sensitivity to cause a steady 
increase in density over a long range of exposures. The theory of sensi- 
tivity, therefore, logically begins with examination of the grains of silver 
halide. 

Emulsion grains are definite crystals of the regular system. They are 
of various shapes. If formed in the absence of ammonia, flat plates pre- 
dominate, with occasional needles. In those examined by Sheppard and 
Trivelli (6) octahedral faces were developed to the exclusion of the cubic. 
The presence of ammonia during emulsification alters the external habit 
of the grains to a more rounded form. 

X-ray analysis (7) shows that the bromide and brom-iodide crystals 
are of the simple cubic (NaCl) lattice, so that the octahedral faces are of 
a single ionic species, Ag* or Br~. Silver iodide at room temperature 
crystallizes in the hexagonal system, but up to thirty mol per cent AgI it 
forms mixed crystals with the bromide, with the same type of lattice as 
pure AgBr. The spacing of the lattice increases with increasing amounts 
of iodide; Trivelli (S) predicted the existence of such a distortion of the 
bromide lattice with consequent increase in sensitivity. In brom-iodide 
emulsions the iodide is not distributed uniformly, but is present in greater 
concentration in the large crystals (9). 

Any emulsion contains grains of a wide range of size. The size-fre- 
quency distribution has been most thoroughly investigated at the research 
laboratories of the Eastman Kodak Company (10). It is found to be a 
random distribution which can be fitted approximately by the ordinary 
Gaussian error function, but more accurately by the modified formula 


y= Ac7 Rilog x—a)? 


in which y is the percentage of grains falling in the size-class x. The aver- 
age grain size of Eastman emulsions (10) examined by Sheppard, Wight- 
man, and Trivelli ranged from 0.4y in a lantern-slide plate to 1.7 in a high- 
speed type. (0.12 to 2.2u? projective area.) 

It has long been known that slow emulsions of high contrast have small 
uniform grains and that fast emulsions have coarser grains with a wider 
range in size, but only recently has there been established any definite con- 
nection between grain size and sensitivity. The first quantitative in- 
vestigation by the use of the one-grain layer was published by Svedberg 
(11). He diluted commercial emulsions, coated them in a layer not over 
one grain thick, and determined the number and size-distribution of grains 
in a field by photomicrography with red light and panchromatic plates. 
The one-grain layer plates were then given graduated exposures and de- 
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veloped. Developed grains were dissolved out by chromic acid and the 
number and size of remaining grains again determined. In any given emul- 
sion the larger grains are invariably the more sensitive to any radiation. 
The uneven distribution of iodide among the grains (9) introduced an un- 
known factor into most investigations, but the behavior of pure bromide 
emulsions is quite similar (12). The results with a-particles (13) can be 
satisfactorily explained by the assumption that one or more particles 
striking any grain make it developable. The sensitivity of a grain is then 
directly related to its projective area, a, by the probability that that area 
will be struck, P = 1 — e~°™ where N is the number of a-particles per 
unit area. Svedberg originally concluded that a similar relation held for 
visible light, sensitivity being a function of area alone. More extensive 
studies in the Eastman and the British Photographic Research Association 
laboratories showed that this is not the case. The sensitivity of the larger 
grains is greater than can be explained by area alone, whether the radiation 
is assumed to be a continuous flood or discrete quanta. There are several 
other reasons sufficient to void any theory which assumes that all grains are 
identical except for size. Toy (14) found that geometrically identical 
grains in the same emulsion had a range of sensitivities similar to that of 
the emulsion as a whole, although more restricted. As first discovered by 
Liippo-Cramer (15), the sensitivity of fast emulsions is greatly reduced by 
oxidizing agents, even those, such as chromic acid, which do not react with 
silver bromide; differences in sensitivity between emulsions are much less 
after desensitization. Practical experience with emulsions had made it 
evident that batches of gelatin varied enormously in their photographic 
usefulness although chemical and physical tests were practically the same; 
this was demonstrated in quantitative form by Sheppard, Elliott, and Sweet 
(16), who made emulsions of nearly the same grain size and distribution 
from different batches of gelatin and found a range of over 8:1 in speed. 
As a result, even before the discovery of specific sensitizing materials in 
gelatin, which will be discussed later in the paper, it was generally accepted 
that the silver halide grains of a fast emulsion contained traces of some other 
material, which constituted one of the largest factors in sensitivity. Evi- 
dence of other types is necessary for any adequate theory of the action of 
this hypothetical sensitizing material or materials. 

In the first place, the experiments already described indicated that the 
sensitizing material is distributed as discrete specks or nuclei rather than 
as a uniformly adsorbed layer. When development was followed under the 
microscope, it was found to start at definite centers on the grains from which 
it spread out over the remaining area. This might be the result of differ- 
ences in solution pressure only, but Toy (17) has shown that the number of 
development centers per developable grain increases with increasing expo- 
sure, so that the centers may be assumed to represent the actual distribu- 





2346 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1931 


tion of the latent image. They can hardly be attributed to the structure 
of radiation, since they are distributed preferentially along the edges and 
corners of flat grains, and since the action of light in inducing develop- 
ability may be almost perfectly reproduced by sodium arsenite (18) or 
hydrogen peroxide (19) solutions. As their importance lies in producing 
developability, it is obvious that nuclei must lie on the surface of the 
grains to be effective. 

Toy (20) also proved another point of the greatest importance. Using 
a pure bromide emulsion, the numbers of centers formed at three different 
wave-lengths were found to be proportional to the quanta absorbed by the 
silver bromide. The spectral sensitivity of the emulsion, therefore, was 
that of silver bromide and not that of the sensitizing material. This was 
confirmed in a different way by Sheppard, Wightman, and Trivelli (21), 
who found that the spectral sensitivity of an emulsion was practically un- 
changed by chromic acid desensitization. 

In the opinion of the writer the most satisfactory mechanism for the ac- 
tion of the nuclei is the concentration theory proposed by Sheppard, Tri- 
velli, and Loveland (22). As they point out, the nuclei cannot in themselves 
be specially photosensitive nor can they affect the spectral sensitivity of 
the silver bromide. If the results of Eggert and Noddack (23) are accepted 
as proving that the equivalence law holds for the liberation of silver from 
silver bromide in fast emulsions (24), the nuclei cannot affect the photo- 
chemical sensitivity of the silver bromide. But, without doing either of 
these things, they may affect the developability after a given exposure by 
concentrating the action of the light at a single point on the grain. Judg- 
ing from related phenomena, a definite size of nucleus, probably at least 
several hundred atoms, will be necessary to start the action of the devel- 
oper. If, then, a grain has absorbed several hundred quanta, it will be 
developable only if the resulting silver is concentrated into a single center. 
In order to explain the effect of area it must be assumed that radiation ab- 
sorbed by the silver bromide of the entire grain is effective, the resulting 
energy being transmitted through the crystal lattice to the weak point 
around the nucleus where the actual decomposition occurs. If the nucleus 
is of a material such as silver or silver sulfide which is capable of inducing 
developability, it may be that the action of light need only build up the pre- 
existing nucleus to the necessary size for a development center. In any 
case, the extra sensitivity of the larger grains is readily explained by the 
greater probability that they have acquired larger nuclei. The concen- 
tration theory is supported by the success of Carroll and Hubbard in se- 
curing sensitization by nuclei of inert material such as metallic gold (25). 
Further discussion of the mechanism of nuclear sensitization would go 
beyond the scope of this paper, but the photovoltaic theory proposed by 
Trivelli (26), and the bromine absorption theory of Hickman (27) should 
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at least be mentioned. Pure silver halides, in the absence of nuclei, of 
course have appreciable photographic sensitivity, but the results of chromic 
acid desensitization indicate that it is not more than a few per cent of the 
value for the same emulsions under optimum conditions. 


The Processes of Emulsion Making 


A. Emulsification and Ripening. 

The precipitation of the silver halide, commonly termed ‘‘emulsification”’ 
in the literature, is the most important step in emulsion making, since condi- 
tions at this point apparently determine to a very large extent the potenti- 
alities of the emulsion. Subsequent processes may produce large changes 
in sensitivity, but there is always a limit to what can be accomplished by 
“ripening”’ or other forms of sensitization. ‘‘Ripening’’ will here be used to 
indicate processes in which there is a change in grain size or size-distribu- 
tion; itis discussed together with the emulsification because it necessarily 
begins as soon as any of the solutions are mixed, and in some types of emul- 
sions may be practically complete when emulsification is over. 

The discussion of variables in emulsification and ripening will be facili- 
tated by giving two illustrative emulsion formulas representing common 
types. These are chosen because they are relatively simple and have been 
used repeatedly in experimental work at the Bureau of Standards; they 
have been used to produce practicable negative emulsions, but are to be 
understood as illustrations taken from numerous possible means to this 
end. Emulsion formulas of widely different character may give similar 
results. For those interested in the subject the short collection of emulsion 
formulas given by Liippo-Cramer (28) is probably the best in print; 
a large number can also be found in the book by Wall (29). 


Neutral (‘‘Boiled’” or ‘‘Cooked’’) Emulsion 


{ Water (distilled) 350 = ml. 

Bromide Gelatin 20 g. 
Solution Ammonium bromide 42.0 g. 
Potassium iodide 2.30 g. 


Silver J Water (distilled) 450 ml. 
Solution \ Silver nitrate 60.0 g. 


Both solutions should be heated to 65°C. The silver solution is then 
added to the bromide solution with rapid and continuous stirring at the 
rate of 18 ml. per minute so that the emulsification requires 25 minutes for 
completion. As soon as mixing is complete, 80 g. more of gelatin which 
has previously been swelled for about 20 minutes in cold water is slowly 
added to the emulsion. When this ‘‘secondary”’ gelatin is all dissolved, 
which should take about 10 minutes, the emulsion is rapidly chilled. When 
firmly set, it is shredded into ‘‘noodles,”’ a few millimeters in diameter, and 
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thoroughly washed in cold running water (less than 15°C.) for several 
hours. After draining (the emulsion may be kept over night at less than 
10°C. before or after washing) the emulsion is remelted, and 15-30 ml. 
of 0.1 N (1.2%) KBr added. It is then digested with stirring for about 
two or three hours at 55°; the optimum time must be determined by trial, 
since it is dependent on the gelatin which has been used. Before coating, 
about 40 ml. of 2% chrome alum solution and 30 ml. of 60% alcohol may 
be added. 
Ammonia Process Formula* 


| Water (distilled) 500s mi. 
Bromide Gelatin 30 g. 
Solution Ammonium bromide 40.0. g. 
| Potassium iodide 0.58 g. 

Water (distilled) 250 ml. 
| Silver nitrate 60.0 g. 

| Concentrated ammonia—about 50 ml. 


Silver 
Solution 


* This is slightly modified from those given by Eder (30). 


The ammonia should be slowly added to the silver nitrate solution until 
the precipitate of silver oxide first formed just redissolves. This corre- 
sponds to 2NH; per AgNO. 

The bromide solution is warmed to 45°C. and the silver solution added 
to it, with continuous rapid stirring, in 5 minutes. The emulsion is then 
ripened with stirring for about 30 minutes; 70 g. of swelled secondary gela- 
tin is added, and the emulsion chilled and left overnight at <10°C. After 
shredding and washing, as for the neutral formula, 15-30 ml. of 0.1 NV KBr 
is added and the emulsion digested for about 3 hours at 45°C. The time 
of ripening before washing may be somewhat increased, with a resulting 
increase in speed and decrease i contrast. The time both for ripening be- 
fore washing and digestion after washing is again dependent on the gelatin 
used. 

With these formulas as a starting point the known variables in emulsi- 


fication and ripening may be taken up successively. 
1. Gelatin. In practice the silver halide is invariably precipitated from 


a solution containing gelatin. A good photographic emulsion is character- 


ized by grains which are relatively large (up to as much as 5y diameter) 
and perfect crystals, with little clumping into secondary aggregates. In 
the absence of a very effective protective colloid, it is impossible to grow 
the grains to the required size; there is, instead, flocculation to aggregates, 


which consist of fine primary particles, and which are photographically 


very undesirable because of a marked tendency to develop without ex: 
posure. Silver bromide freshly precipitated from aqueous solution can 
be peptized by soluble bromide and gelatin, but it is doubtful if the resulting 


dispersion is ever as uniform as that obtained by the standard process. 
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Of possible protective colloids, only other proteins, such as albumin and 
casein, appear to approach the effectiveness of gelatin. The gelatin is 
normally added to the halide solution since there is danger of reduction 
and consequent fog if it is mixed with silver nitrate. For the very fine- 
grained (so-called ‘‘grainless’’) emulsions used in the Lippmann process 
of color photography, it is added to both solutions; Alexander (31) has 
shown that this principle of ‘“‘double protection” can be generally applied 
to making ultra-microscopic dispersions. In silver chloride emulsions 
there is less danger of flocculation, for reasons apparently unknown, if the 
chloride solution is added to a gelatin-silver nitrate solution (30) but these 
are exceptions involving low temperatures and little subsequent ripening. 

It will be noted that in both the illustrative formulas only a part of the 
gelatin is present during emulsification. It is necessary to have a gelatin 
concentration in the finished emulsion of the order given in the formulas, not 
only to secure the necessary mechanical strength for the set jelly, but in 
order to have proper protection of the unexposed silver halide from the 
developer; if either emulsion were coated without the secondary gelatin, 
it would fog very badly on normal development. The reduced concentra- 
tion during emulsification is necessary to permit formation of the required 
grain size. If all the gelatin were present during emulsification, the 
protection would apparently be increased so that there would be little 
growth on the crystallization nuclei first formed and the result would be a 
much larger number of very fine grains. The practical effect is illustrated 
by results with an ammonia formula similar to the one given. With one- 
fourth the gelatin present in the original solutions, the speed number was 
50, y 0.76; another batch, with identical ripening, etc., but mixed with all 
the gelatin present, had a speed of 16, y 2.50. 

The grain size will also be controlled by the physical properties of the 
sample of gelatin used, since it varies appreciably in protective action, but 
quantitative data on this are lacking. The considerable differences in 
sensitivity which are possible between emulsions made with gelatins of 
similar physical properties have already been mentioned (16). It had be- 
come generally recognized that these could best be explained by the pres- 
ence in gelatin of variable amounts of sensitizing materials, when the dis- 
covery of such materials was announced by Sheppard and his co-workers at 
the Eastman Kodak Laboratories (32),(33). Starting with the discovery by 
Punnett in the emulsion laboratory that it was possible to prepare an ex- 
tract from a photographically active gelatin which would sensitize an emul- 
sion made with an inert gelatin, the unknown sensitizing materials were 
finally identified after exhaustive studies of gelatin manufacture. They 
were found to be allyl isothiocyanate (mustard oil) and related compounds, 
having sulfur doubly bound to carbon. The isothiocyanates are converted 
by ammonia or amines into the water-soluble thiocarbamides, which are 
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the active form of sensitizer; to judge from the deactivation of gelatins by 
simple water extraction, these must also be present. The mechanism of 
sensitization is as follows. Allyl thiocarbamide and silver bromide form 
a molecular compound, AgBr-CyN2H3S. This is relatively insoluble and 
in the presence of soluble bromides relatively stable, so that it may not de- 
compose until after washing the emulsion. Ultimately there is a reaction 
giving silver sulfide, possibly 
cfs + 2AgBr = Ag.S + 2HBr + ce 


NH NH 
™* 


. ™ 
CsHs CsHs 


The exact nature of the organic products formed is not certain, and is 
probably unimportant, but the liberation of acid and of soluble bromide 
must occur. As can be predicated from the products of the reaction, it is 
considerably retarded by a low bromide-ion concentration and even more 
by acid. It is extremely slow at pH 5 or less, as judged by emulsion experi- 
ments. Alkalies such as ammonia can bring about reaction in the presence 
of considerable soluble bromide. 

The sensitizing action of allyl thiocarbamide can be definitely traced to 
the silver sulfide formed. The thiocarbamide-silver-bromide complex 
does not sensitize; it is only under conditions which bring about the reac- 
tion to sulfide that sensitization occurs. Other sulfur compounds with the 
sulfur doubly bound to another atom are equally effective, sodium thio- 
sulfate, for example. The analogous selenium and tellurium compounds 
give similar effects. There is an interesting restriction, that only materials 
forming some intermediate compound with silver bromide are effective; 
the inorganic sulfides which react directly with free silver ions can give only 
fog. 

The optimum amount of allyl thiocarbamide or other sensitizer is very 
small, sufficient to convert only a few molecules per 100,000 of AgBr to 
AgeS. Sheppard (34) has demonstrated that as the concentration of sensi- 
tizer is increased the sensitivity passes through a maximum followed by a 
rapid increase in fog. Silver sulfide nuclei are capable of starting develop- 
ment and there will necessarily be a random distribution of sizes among the 
nuclei formed. As the amount of sensitizer increases the number of over- 
size nuclei capable of producing developability without exposure will tend 
to increase, but the proportion of fogged (and therefore useless) grains is 
not sufficient to account for the decrease in sensitivity. 

Sodium thiosulfate has been mentioned as one of the sensitizers. As a 
few milligrams of it can produce marked changes in several liters of emul- 
sion, it has very possibly been one of the causes of erratic results in emul- 
sion making, which are considered inevitable in some quarters. 
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While the discovery of sensitizing sulfur compounds naturally occurring 
in gelatin has definitely established that at least part of the sensitivity 
nuclei are of silver sulfide, it does not prove that this is the complete ex- 
planation. Sheppard has definitely disclaimed any such idea. Eder (30) 
originally suggested that ripening involved a trace of reduction of the silver 
halide to metal and this has been strongly supported by Liippo-Cramer 
(1) who probably first suggested the existence of ‘“‘Reifungskeime”’ of silver. 
Reduction during ripening is inherently probable and analytical evidence 
to this effect has been obtained by Weigert and Lithr (2), but evidence that 
silver nuclei can produce sensitization comparable to that of the sulfur 
sensitizers is thus far lacking. Carroll and Hubbard (25) obtained some 
sensitization by silver under conditions adapted to theoretical simplicity 
rather than to efficiency. The Capstaff effect (6), which involves panchro- 
matic sensitization, is probably due to silver nuclei. The case for sensi- 
tizing materials in gelatin which function by forming silver nuclei may be 
described as inherently probable, but unproved. 

2. Soluble Bromide. ‘The soluble bromide is invariably present in ex- 
cess, as the early investigators discovered that this is necessary to prevent 
fog. It is obvious that this will decrease the silver-ion concentration, 
thereby delaying reduction to metal. The excess bromide has another im- 
portant function, since silver bromide becomes distinctly soluble under 
these conditions. The data of Hellwig (35) show that between N 2.76 
and 4.86, at 25° the AgBr solubility increases as the 4.4 power of the KBr 
concentration, and Lambert (36), in his study of the system AgBr—-KBr- 
H.O, shows that at 100° the saturated solution is 10.5% AgBr. In the 
illustrative neutral emulsion formula the soluble bromide in the halide 
solution is 1.2 N, and the solubility of AgBr in this at 65° is about 0.2 
gram per liter. When mixing is complete, the excess bromide is 0.13 NV and 
the solubility is probably little above that in pure water (which is about 2 
mg. per liter at 65°). Asa result, the grain size is practically fixed when 
mixing is over. Growth of the grains first formed must be very rapid, 
since the emulsions made by this formula have grains as large as 5y di- 
ameter, ranging down to less than 0.1lu. The importance of the rate of 
mixing now becomes apparent. Were this to be cut down to a few minutes, 
the growth of the grains first formed would be greatly reduced and the 
emulsion would have a much finer and more uniform grain, consequently a 
lower speed, higher contrast, and shorter scale (28), (37). Liippo-Cramer 
has pointed out that this has probably been one of the factors neglected 
in attempting to reproduce on a large scale results originally obtained with 
small batches of emulsion, and lays failures of such attempts to inadequate 
control of conditions. It is significant that Wall (29), who supported the 
view of inherent differences in size of batch, nowhere in his book mentioned 
the influence of rate of mixing. The order of mixing may also have a 


’ 
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marked influence on the grain size and distribution. Some formulas (29) 
call for simultaneous addition of bromide and silver to the gelatin, the 
bromide of course being at all times in excess. In this case the excess bro- 
mide and with it the solubility of the silver bromide would be constant 
or increasing. Unless a very large excess of bromide is used there would 
at no time be such a concentration as at the beginning of the neutral for- 
mula described and the tendency would be toward a fine and uniform grain. 
In the light of the above considerations the addition of the silver to the 
bromide-gelatin would be deliberately chosen to give a wide range of grain 
size and sensitivity and hence a useful scale. The silver solution may, of 
course, be added in two or more separated portions instead of continuously 
over the same period with similar results. In the neutral emulsion formula 
given as illustration the formation and growth of grains is slow after emulsi- 
fication is complete and further ripening has no practical value, producing 
fog rather than increase of sensitivity. This is commonly the case in fast 
neutral emulsions, but in the slower types, especially where high contrast 
is desired, it may be desirable to mix rapidly and grow the resulting rela- 
tively uniform grain to the required size by ripening (38). It is obvious 
that, from the standpoint of growth of grains only, the ripening process will 
be accelerated by increase in excess bromide. Change in sensitivity, how- 
ever, may be affected in the opposite direction, since at a low bromide- 
ion concentration the formation of nuclei will be accelerated. The litera- 
ture (30), (1) on this point is fragmentary and contradictory; contradictions 
are to be expected, since the sign of the photographic changes probably de- 
pends on such other conditions as time of ripening. 

A statement from Eder to the effect that, when the solutions for an emul- 
sion are first mixed, there is only a faint opalescence and no visible precipita- 
tion of silver halide, has been widely copied in the literature as though it 
were generally applicable. Actually, in any but the slowest emulsions, 
there is visible precipitation when the first portion of the silver solution 
mixes with the gelatin-halide solution. 

The ripening process has been studied somewhat more fully than other 
phases of emulsion making; important work, from widely different angles 
of attack, has been done by Sheppard and Lambert (39), and by Liippo- 
Cramer (1). Lambert’s studies of grain growth definitely established that 
flocculation is negligible in the presence of gelatin in the amounts used in 
emulsion making—at least after the completion of mixing, the growth is re- 
crystallization. Since the grains are of the range of size where there is an 
appreciable increase in solubility with decrease in size, when they are di- 
gested with a solvent such as soluble bromide the larger grains grow at the 
expense of the smaller ones (‘‘Ostwald ripening’). The observed size- 
frequency distribution of grains in emulsions is consistent with Lambert’s 
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observation that the change of size follows the equation — i = k dt where 
1 


n is the number of grains in a given size class. There is, however, an abrupt 
decrease in the value of the constant, dividing the ripening into two periods; 
the second period is attributed to coalescence of grains which ultimately 
grow together to a single crystal. The explanation for this change of 
mechanism is that during the Ostwald ripening the grains are surrounded 
by an electrostatic double layer which protects them against coalescence. 
This has a certain similarity to the idea championed by Liippo-Cramer and 
Bancroft that the protection of the grains by the gelatin decreases during 
ripening and that the increase in sensitivity is at least partly due to this 
decrease in protection, on the grounds that the less protected grain requires 
less latent image to make it developable. This theory is not inconsistent 
with the nuclear theory of sensitivity already discussed. Lambert’s pub- 
lished work does not cover the period of emulsification. The mechanism 
of growth during this period, in which fresh silver bromide is continually 
being formed, is of the greatest importance. 

Liippo-Cramer (1) has emphasized the importance of changes in the 
structure of the grain during ripening, which are inferred from such experi- 
ments as precipitation by adding the bromide to silver-gelatin solutions. 
The resulting emulsions change in sensitivity and fog much more slowly on 
ripening than those made by the normal procedure. Using “‘grainless”’ 
emulsions, he has demonstrated that ripening may be greatly retarded by 
relatively small amounts of materials, like sensitizing dyes, which are ad- 
sorbed by the grains. 

Differences in photographic characteristics of emulsions made with dif- 
ferent bromides in chemically equivalent amounts are partly caused by 
variation in the solubility of silver bromide in their solutions (37). For 
example, the solubility in normal CdBre is one-sixth that in normal KBr, 
and the emulsions made with the former salt are much slower and finer 
grained. 

3. Ammonia. The discussion so far has been based entirely on the 
neutral emulsion formula. Ammonia was introduced by Eder as an ac- 
celerator of the ripening process. It may be added to the emulsion as am- 
moniacal silver oxide solutions, as in the illustrative ammonia process for- 
mula, or less commonly in the bromide solutions; or it may be added after 
emulsification is complete. If it is present during the precipitation of the 
silver halide, the crystal habit of the grains is entirely different; instead of 
being flat plates, their thickness approaches their diameter. While am- 
monia process grains are generally described as “‘rounded,”’ careful exami- 
nation shows that they have distinct crystalline angles, and as ripening 
is continued they develop the familiar triangular and hexagonal forms. 
As already mentioned, the crystal habit of silver bromide precipitated in 
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FIGURE 1.—PHOTOMICROGRAPH OF GRAINS OF Ex- 
PERIMENTAL AMMONIA PROCESS EMULSION AT 2550 
DIAMETERS, SHOWING CHARACTERISTIC ROUNDED 
GRAINS 


the presence of gelatin is 
modified by the gelatin, 
and the ammonia fur- 
nishes a further illustra- 
tion of this effect of the 
environment on crystal- 
line form. 
Ammonia-process 
emulsions are also sub- 
ject to marked clumping 
of the silver bromide 
grains; the clumps ap- 
parently develop as a 
unit with the result that 
the resolving power of 
the developed image is 
inferior. This is probably 
connected with the coag- 
ulation of gelatin by am- 
moniacal silver oxide so- 
lutions. Ammoniaadded 


to an emulsion after mixing produces no change in the habit of the 


grains already formed. 





Solubility relations in 
the presence of both am- 
monia and soluble bro- 
mide are involved, since 
two types of complex 
ions (Ag(NHs3)2)+ and 
(AgBr,)~ are formed. 
Under some conditions 
there is competition for 
the silver ion. If small 
amounts of soluble bro- 
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process formula, the 
solubility of pure AgBr 
in the emulsion after 
mixing is complete is 
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FIGURE 2.—PHOTOMICROGRAPH AT 2550 DIAMETERS 
oF GRAINS OF EXPERIMENTAL NEUTRAL EMULSION, 
CONTAINING Two PER CENT SILVER IODIDE 
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0.05-0.06 g. per liter (37). This is considerably less than in the same 
concentration of ammonia without the soluble bromide, and, in the range 
of concentrations of ammonia process emulsions, it is probable that 
increase in excess bromide always produces a decrease in solubility. 
Liippo-Cramer reports (1), however, that the use of a large excess of bro- 
mide in mixing ammonia emulsions produces a relatively coarse and even 
grain with correspondingly high speed and marked tendency to solarization. 
Addition’ of more bromide after emulsification, however, delays ripening as 
would be expected from the solubility data. Experiments at the Bureau 
of Standards are in general agreement with these results, which indicate the 
importance of conditions 
during precipitation of ? 
the silver bromide. Fur- ss o> 
ther data are obviously ; = G). bt 
needed. Liippo-Cramer’s Qj 
explanation is that the &, 
grains are formed by 
coalescence of primary 
particles; the gelatin is 
not entirely eliminated, 
and so becomes part of 
the grain structure. 
Ammonia greatly ac- 
celerates the formation 
of sensitivity nuclei dur- 
ing ripening. It takes 
part in the conversion 
of mustard oils to thio- 
carbamides and in the FIGURE 3.—PHOTOMICROGRAPH AT 2550 DIAMETERS 
reaction of the latter or Grams or ExPERIMENTAL PuRE SILVER BROMIDE 
with silver bromide to EMULSION, MADE UNDER THE SAME CONDITIONS AS 


5 _ THAT IN FIGURE 2, SHOWING THE MucH LARGER 
form silver sulfide. The Grams 


pH of a “full ammonia” 

emulsion such as the illustrative formula is about 11, so the final reaction 
can be relatively rapid in the presence of considerable soluble bromide. 
While no data are available, it must be equally effective in accelerating re- 
duction of silver bromide to metallic silver. 

In this connection, however, there is a curious fact reported by Liippo- 
Cramer (28) and confirmed at the Bureau of Standards, that if the ammonia 
is put in the bromide solution of an emulsion the contrast and density are 
very low, but the emulsion is capable of ‘‘after-ripening”’ to an unusual ex- 
tent. This indicates less than the usual formation of nuclei during ripen- 


ing. 





cs 














2356 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 193} 


Exact comparison of the rate of ripening with and without ammonia is 
impossible, but ‘‘full ammonia’’ (2NH;/AgBr) probably multiplies the 
rate of change in sensitivity by a factor of the order of 50. It will be noted © 
that the ammonia-process formula is mixed and ripened at 45°; 50° is 
seldom exceeded in the presence of ammonia on account of increase in 
fog, while temperatures up to 80° are practicable in the neutral process. 

4. Iodide. Some silver iodide is present in all but the slowest film and 
plate emulsions; it is essential for high-speed types. The necessary amount 
is small, seldom exceeding five mol per cent, but it is one of the most im 
portant factors in emulsion making. The literature is peculiarly vague and 
contradictory, with the exception of a few outstanding modern papers which 
will be quoted here. In the opinion of the writer, the literature on iodid 
is a good example of one of the commonest errors in emulsion experiments: 
that, as arule, no tests are made until the completion of a complicated emul- 
sion formula involving considerable ripening, and there isnoevidence whether 
a given effect had its origin in the emulsification or the ripening process. 

Silver iodide is less soluble than silver bromide, and under ordinary con- 
ditions is precipitated first from a mixture of soluble bromide and iodide. 
However, the available data do not cover the bromide concentrations and 
temperatures commonly used in emulsion making and it is possible that the 
greater tendency of silver iodide to dissolve in concentrated salt solutions 
makes the separation much less sharp under these conditions. At any 
rate, Sheppard and Trivelli (6) report that they found no case of pure iodide 
grains in a brom-iodide emulsion. Renwick and Sease (9) found, by an 
ingenious sedimentation method, that the larger grains contained more io- 
dide; in an emulsion containing 3.2% iodide the range was from 4.3% in 
the coarsest fraction to 1.8% in the finest. This corresponds to the as- 
sumption that the larger grains are those precipitated first. In a second 
important paper (40), which includes a review of the literature on the func- 
tion of iodide, Renwick, Sease, and Baldsiefen describe experiments on the 
method of introducing silver iodide into the emulsion. It had appeared 
theoretically possible that the silver iodide, first precipitated when the emul- 
sion was made in the usual way, might furnish the nuclei on which the silver 
bromide built up. Contrary to this expectation, it was found that the re- 
sults were practically identical whether the iodide was introduced into the 
bromide solution as potassium iodide or as relatively coarse grains of silver 
iodide. If the silver iodide was present in the bromide solution during 
mixing, it became distributed through the emulsion as though a soluble 
iodide had been used; but if iodide in either form was added at a later stage 
of the process, it caused desensitization. This has been confirmed by 
Liippo-Cramer (41). The authors concluded that the freshly formed silver 
bromide is capable of peptizing the iodide, as the action of soluble bromide 
solutions was not sufficiently rapid to account for the results. 
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Although the iodide does not act by forming nuclei for the condensation 
of the bromide, it undoubtedly exerts a great influence on the formation 
of the grains. Liippo-Cramer (1) has mentioned that pure bromide emul- 
sions made without ammonia tend to form large grains; experiments at the 
Bureau of Standards have shown that with neutral emulsions otherwise 
identical the grains of pure bromide are very much coarser than those 
made with 1% AgI and that further increase up to 5% AgI fails to reduce 
the grain size in anything like the same proportion. In ammonia process 
emulsions the effect on grain size is much less pronounced. Further data 
on the action of the iodide during formation of the grain are badly needed. 

As aiready mentioned, the grains of brom-iodide emulsion are mixed 
crystals of the same type of lattice as pure silver bromide. Wilsey (7) 
found that these were formed up to about 40 (mol) per cent AgI, when 
the crystal lattice of pure AglI first appeared in the mixture. Lambert 
(42) has shown from the constants of the mixed crystals that these may be 
considered as mixtures of bromide with the high pressure form of iodide, 
which also has a simple cubic lattice. The color of mixtures with only a 
few per cent of AgI is much more intense than that of the ordinary form of 
pure AgI. Huse and Meulendyke (43) have shown that the spectral sensi- 
tivity of emulsions with varying amounts of iodide roughly corresponds to 
the spectral absorption determined on fused mixtures of the same composi- 
tion. The spectral sensitivity of pure AgI appeared sharply at 32%, 
superposed on that of the mixed crystals. This checks as well as could be 
expected with the data of Wilsey. It was early reported by Eder (30) 
that mixtures of pure bromide and pure iodide emulsions had a double maxi- 
mum of spectral sensitivity which blended into a single one when they were 
digested. 

The opinion that emulsions with a few per cent of iodide are faster than 
those made with pure bromide is confidently expressed by every writer on 
the subject, but it would be impossible to secure adequate proof from pub- 
lished data. Renwick, Sease, and Baldsiefen (40) show that emulsions con- 
taining 2 and 3.75% AglI were faster than pure bromide emulsions made 
under the same conditions. Bloch (44) reports that on digesting together 
washed emulsions of pure AgBr and AgI there was a maximum of speed’ 
and y at about 1% AgI. Carroll and Hubbard (45) in experiments on 
after-ripening, were able to compare emulsions of the same average grain 
size, each digested to maximum sensitivity, and found that those with 4 or 
5% AgI had distinctly higher sensitivity than those with 1%. It is 
reasonably certain that such inherently greater sensitivity as the brom- 
iodide emulsions possess is not brought out unless they are, in one way or 
another, ripened further. Various explanations for the greater sensitivity 
have been offered. It is certain that brom-iodide emulsions absorb more 
energy from incident white light than pure bromide emulsions and the 
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wider range of spectral sensitivity (43) shows that this is utilized photo- 
graphically, but no quantitative data are available to show how much 
difference is to be expected on this account. Trivelli’s theory (8) that the 
distortion of the silver bromide lattice facilitates its photochemical decom- 
position has already been mentioned. In view of the probable importance 
of the lattice energy in the photolysis of silver halides (46), (47) the theory 
is highly attractive, but there are no data available for proof that the change 
in the spacing of the lattice introduces the necessary change in electron 
affinity of the crystal. Sheppard (48) postulated that the iodide, which is 
in general a much better adsorbent than the bromide, increased the adsorp- 
tion of the developer. Colloidal silver iodide added to emulsions after 
washing (25) increased contrast on chemical development and speed on 
physical development, but there is no evidence available to show that this 
applies to iodide in mixed crystals or that a change in sensitivity can be pro- 
duced in this way. It is unlikely that a single mechanism can account for 
all the effects produced by iodide. 

5. Temperature. There are no quantitative data on the effect of tem- 
perature; ripening has a temperature coefficient of the same order as chemi- 
cal reactions, but it is probably quite variable. Increase in temperature 
can be expected to increase the rate of formation of silver sulfide or silver, 
to increase the solubility of the silver halide, and to decrease the protective 
action of the gelatin. The last factor is probably one of the reasons why, 
past a certain temperature, fog tends to increase more rapidly than sensi- 
tivity—a point on which there is a general agreement in the literature, but 
no definite data. 

Complete discussion of possible variables would run into almost endless 
detail. One more point may be mentioned, however. As would be ex- 
pected on the basis of present theories of sensitivity, it may be profoundly 
affected by traces of impurities. Iron, copper, lead, and other heavy metals 
are known to be powerful desensitizers, and must be carefully avoided. 


B. Washing. 


The emulsion at the conclusion of ripening contains the alkali nitrate 
formed as the by-product of the precipitation of silver halide, the excess 
bromide, and the ammonia, if the last was used. In some of the dilute 
chloride emulsions used for the contact printing papers these may be left 
in without injury, but in negative emulsions they must be removed to avoid 
ruining the dried emulsion film mechanically, by crystallization, even if 
there were no other reason. The excess bromide must be at least greatly 
reduced, as in the high concentrations which would build up on drying, it 
is a desensitizer. 

The conventional method of removing soluble salts is to chill the emul- 
sion after ripening until it sets to a firm jelly, cut into shreds or ‘‘noodles,”’ 
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and wash with cold water for several hours. The tests for complete wash- 
ing which are recommended are several in number. Absence of ammonia 
by the Nessler reagent is commonly used with ammonia-process emulsions. 
Titration for soluble bromide with dilute silver nitrate, potassium chromate 
as indicator, is another. Wentzel recommends an electrical conductivity 
method, using an empirically determined value as end-point. The removal 
of ammonia must be quite complete, as the emulsion will not keep if appreci- 
ably alkaline. Commercial practice is apparently to reduce the soluble 
bromide only to the point desired during after-ripening. It is generally 
recognized that too thorough washing results in poor keeping qualities 
(liability to fog). Recently Schmidt and Pretschner (49) found that in 
very thoroughly washed emulsions the silver was appreciably in excess of 
the bromide or chloride (pure silver iodide emulsions contained very small 
traces of excess iodide), the excess silver being much larger in the chloride 
emulsions. They at first believed this to be metallic silver formed by re- 
duction during ripening, but have finally (50) recognized that the excess 
silver is almost entirely: in combination with gelatin. The equilibrium be- 
tween silver ion and gelatin has been studied at the Bureau of Standards by 
electrometric measurements (51) and it was found that at the silver-ion 
concentration of saturated silver bromide (10~-* VV) and pH 7 one gram of 
gelatin is in equilibrium with approximately one milligram of ionic silver. 
In saturated silver chloride at the same pH it is in equilibrium with four 
milligrams. A silver bromide-gelatin emulsion of average composition 
may be washed until 0.4% of the silver is combined with gelatin instead of 
bromine; and, assuming the existence of a definite “silver gelatinate,”’ 
about 1% of the gelatin has been converted to the silver compound. The 
silver-gelatin compound may be expected to be unstable, and its decomposi- 
tion to metal would account for the rapid increase of fog in the absence of 
soluble bromides. Small amounts of soluble bromides reduce the silver- 
ion concentration so much that the amount of silver gelatinate becomes 
analytically negligible. 

The quality of the wash water is considered to be of the greatest impor- 
tance in photographic manufacture. As the swelling of the emulsion during 
washing increases with the temperature, this must be held constant, pref- 
erably at not over 10°C. Moderate hardness is desirable, as it tends to 
prevent swelling; gelatin usually contains combined calcium and if this 
bivalent cation is replaced by a monovalent one, swelling increases. The 
alkalinity of the water is important, since after-ripening is affected by hy- 
drogen-ion concentration. 

It is also possible to wash an emulsion by centrifuging while liquid, and 
suspending the separated silver halide again in a fresh solution of gelatin. 
This was used commercially by Baekeland (52), who reported that it was 
particularly useful in securing a uniform product. 
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C. After-Ripening. 

There is a general impression based on the early literature and repeated 
in texts as modern and complete as that of Neblette (53), that the sensi- 
tivity of an emulsion, like the grain size, is practically fixed after washing. 
Liippo-Cramer (1), (28) and others have recently published information on 
digestion of emulsions after washing, but the importance of the process is 
still known to few outside the industry. 

After-ripening is essentially the period of formation of sensitivity 
nuclei. The small amounts of soluble bromide which may be present tend 
to reduce rather than increase the solubility of silver bromide and the change 
in grain size is less than can be detected although there is the possibility 
of changes in the surface layer. In the absence of extensive recrystalliza- 
tion or of conditions affecting the gelatin, any important change in protec- 
tion is also ruled out. In the discussion of gelatin it was mentioned that 
thiocarbamides form relatively stable addition products with silver halides, 
the rearrangement to silver sulfide being retarded by increased bromide- 
ion concentration. In the presence of ammonia, silver sulfide may be 
formed during ripening to such an extent that any further increase would 
cause fog and the emulsion must therefore be carefully remelted after 
washing and coated with the minimum of digestion. This is the case with 
many of the printed formulas and very possibly with some in commercial 
use. In the neutral emulsions of the general type represented by the illus- 
trative formula conditions are reversed, by far the larger part of the silver 
sulfide being formed during after-ripening. Thorne-Baker (54), who can 
speak with assurance on English commercial practice, has said that modern 
fast emulsions gain nearly all their speed during digestion after washing. 

Quantitative data on the process have recently been obtained in the 
Bureau of Standards laboratories (45) using a variety of emulsion formulas 
and gelatins. 

It was found that on digestion the sensitivity goes through a flat maxi- 
mum, the speed frequently beginning to drop before there is serious increase 
in fog. The temperature coefficient is of the same order as most chemical 
reactions. Increase in bromide-ion concentration decreases the rate of 
change of sensitivity, but favors the increase of sensitivity as against fog; 
up to about 10-* N [Br] the results at optimum digestion are improved 
by the increase in soluble bromide. The rate of after-ripening also de- 
creases with increasing hydrogen-ion concentration; but these effects are 
consistent either with formation of silver sulfide or metallic silver, since 
soluble bromide is a product of either reaction, and reduction as well as 
silver sulfide formation would be favored by alkalinity. Experiments with 
emulsions made from inactive gelatins to which known amounts of allyl 
thiocarbamide or sodium thiosulfate were added before digestion gave re- 
sults qualitatively very similar to those obtained using active gelatins, but 





Vo. 8, No. 12 PREPARATION OF PHOTOGRAPHIC EMULSIONS 2361 


quantitative differences indicate that the natural sensitizers in gelatin are 
probably a mixture. 

The effect of iodide is especially noticeable during after-ripening. Neu- 
tral emulsions with four or five mol per cent AgI can undergo extraordinary 
changes in effective sensitivity after washing; the speed number may be 
multiplied by fifteen and the contrast by three without exceeding the prac- 
ticable limit of fog. This is partly because, under the same conditions, less 
nucleation appears to have occurred during ripening than in the pure bro- 
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FIGURE 4.—CHARACTERISTIC CURVES, 12-MINUTE DEVELOPMENT, OF AN 
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mide or 1% iodide emulsions; but the results indicate an inherent difference 
in capacity for sensitization with difference in iodide content. 

If an emulsion which is capable of much after-ripening is coated without 
digestion after washing, the after-ripening will occur on storage of the 
plates. The rate will depend on the amount of soluble bromide present, 
being most rapid if the emulsion has been thoroughly washed, and coated 
without addition of soluble bromide. Under these conditions the maxi- 
mum sensitivity will be reached in about four months, followed by decrease 
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in speed and increase in fog. Addition of bromide delays the entire process, 
the fog being somewhat more restrained than the after-ripening. In some 
cases the maximum sensitivity reached in this way is better than can 
be obtained by digestion, although it is of course impractical to use it. 

In addition to the effect of hydrogen-ion concentration on the rate of 
after-ripening, Rawling (55) discovered that it has a reversible direct effect 
on sensitivity which is independent of the emulsion formula or of the addi- 
tion of nuclear sensitizers such as allyl thiocarbamide, but dependent on the 
gelatin. The sensitivity at pH 8.5 was two to five times that at 5.0, and 
it might be brought back to the original value by returning to the original 
pH, provided the emulsion had previously been digested until practically 
constant before changing the pH. Sheppard and Wightman (56) were 
able to confirm Rawling’s results when the pH of the emulsion was adjusted 
before coating, but found that there was an irreversible change on drying 
so that the above effect disappeared and the sensitivity of a plate was the 
same when exposed under solutions of pH 3 and 11. The evidence on this 
effect is insufficient to establish any mechanism for it. 


D. Additions before Coating. 


1. Hardening Agents. The changes in swelling of the gelatin in an 
emulsion during developing, fixing, and washing bring about heavy me- 


chanical stresses under which the emulsion may become detached from its 
support. These may be reduced by hardening the gelatin by combination 
with a metal ion so as to decrease swelling. Chromium is commonly used, 
in the proportion of about 1 gram of chrome alum per 100 grams of gelatin. 
Excessive hardening is known to reduce contrast by delaying development; 
there is also likely to be a loss of speed, as chrome alum (55) is sufficiently 
acid to-reduce the pH of emulsions, but the direct photographic effect is 
practically zero. In the amounts normally used the combination of silver 
ion and gelatin is not appreciably displaced by the further combination 
with chromium (5/). 

2. Preservatives. The effect of bromide-ion concentration in retarding 
after-ripening, and reducing the relative increase in fog during the process, 
has already been mentioned. A certain amount of (soluble bromide is 
essential if the emulsion is to be stable in sensitivity, and free from fog, 
for more than afew months: that found in commercial emulsions may have 
been deliberately left by incomplete washing rather than added after wash- 
ing, but it is always present to the extent of about three to ten mols per 
1000 mols of silver bromide. This is capable of dividing the silver-ion 
concentration of the liquid emulsion by ten to a hundred. The bromide 
concentration must increase on drying, with a corresponding influence on 
the further formation of silver or silver sulfide. 

Recently there have been a number of patents on organic preservatives 
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oper to restrain fog 
(57). The materi- 
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stable silver com- 
pounds and it may 
be assumed that 
they reduce the sil- 
ver-ion concentra- 
tion of the emul- 
sion, although no 
quantitative data 
are available. 

3. Dyes for Spec- 
tral Sensitization. 
The spectral sensi- 
tivity of silver bro- 
mide emulsions cor- 
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the absorption. 

With the exception of theoretically interesting but practically unimportant 
cases of sensitization by colloidal silver or silver sulfide (58), this something , 
is always a dye. Eder (30) early discovered that dyes, to be useful, must 
dye the silver halide; simple staining of the gelatin results only in absorption 
of light which might otherwise reach the grains. He also showed that the 
region of spectral sensitization corresponded to the region of selective ab- 
sorption by the dye. These rules are obvious from present knowledge of 
general photochemistry, but, at the time they were carefully established 
by Eder, authorities such as Abney believed that photochemical reactions 
were caused by the transmitted radiation! Apart from these rules, the 
choice of sensitizing dyes has been a matter of empirical experiment. Of 
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the earlier types of dyes, there is now a single survivor, tetraiodofluorescein 
or erythrosin, discovered by Eder; this is also interesting as being the only 
acid dye in use. It is still the commonest sensitizer for ‘“‘orthochromatic”’ 
or “‘isochromatic’’ emulsions sensitive to the yellow-green as well as the 
shorter wave-lengths. All the other dyes are complicated condensation 
products of quinoline or pyridine bases. The best review of the modern 
types is given by Bloch and Hamer (59), but since the general use of pan- 
chromatic film by the motion picture industry has suddenly made this the 
most important class of negative emulsion, new dyes of unknown identity 
and much improved effectiveness have displaced the older ones in American 
emulsions. 

Somewhat more can be said about the conditions governing the effective- 
ness of a given dye than about the dyes themselves. In the first place it 
is well to emphasize that, without exception, the known dyes cause a de- 
pression of the natural sensitivity of the emulsion to the shorter wave- 
lengths. Under favorable conditions this may be more than counter- 
balanced by the added sensitivity to the new region. Whether the total 
sensitivity is reported as increased or depressed may depend on the light 
source used in testing; if it is of the spectral composition of daylight there 
will seldom be an increase while a low temperature source, such as an un- 
screened flame, may give a wholly misleading impression of speed because of 
the preponderance of the longer wave-lengths. 

The effectiveness of a given dye is greater in fine-grained emulsions, pre- 
sumably because the specific surface of the silver halide is greater and more 
dye is adsorbed to a given amount of it. This fact is responsible for the im- 
pression that panchromatic plates are invariably “hard’’; the early pan- 

. chromatic emulsions were of the fine-grained high-contrast type which could 
be most effectively sensitized. While the evidence is not entirely satis- 
factory, it is probable that increase in iodide decreases the effectiveness of 
dye sensitization. Pure silver iodide strongly adsorbs dyes, but it is almost 
impossible to sensitize it in the usual way. Instead, Liippo-Cramer (1) 
has found that it is readily sensitized for reversal phenomena by dyes which 
are desensitizers for ordinary conditions, and concludes that this tendency 
to regression is responsible for the adverse effect of iodide in bromide emul- 
sions. Data are not available to indicate whether the increased adsorptive 
capacity of iodide is actually effective in mixed crystals with bromide. 

Sheppard and Crouch (60) have studied the adsorption to silver bromide 
of orthochrome T, an isocyanine dye sensitizing to the green. The dye 
is the bromide of a quaternary nitrogen base and only very slightly soluble 
in water. Its aqueous ‘solutions’ must be largely colloidal. The adsorp- 
tion data follow the Langmuir equation up to a point which corresponds to 
less than one molecule of dye per bromine ion in the silver bromide surface, 
after which there is a sudden increase. This ‘‘break’’ is well above the 
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amounts added to the emulsion, which are of the order of a few milligrams 
per liter. The results are in general agreement with the assumption that 
the dye cations are adsorbed to the bromine ions of the lattice. In the 
case of acid dyes, such as erythrosin, which would be adsorbed to the silver 
ions of the silver bromide crystals, bromide ions in solution would tend to 
displace the dye ions from the surface. This is made evident when ery- 
throsin is used as an adsorption indicator in the titration of halide with 
silver; there is a sudden marked increase in the adsorption of the dye by 
the precipitate as soon as there is an excess of silver in solution. With the 
basic sensitizers a small excess of bromide might increase rather than de- 
crease the adsorption of dye ions; on the other hand, as they are very in- 
soluble halogen salts, the dissociation of the dyes would be decreased by 
traces of bromide ion. Experimentally, it is observed that both basic and 
acid dyes are much less effective sensitizers in the presence of small amounts 
of soluble bromide such as are used for preservatives. The color sensitivity 
of most panchromatic emulsions can be doubled or tripled, at the expense 
of stability, by simply washing with water (61). 

It is also found that the effectiveness of sensitization increases with in- 
creasing pH; if an emulsion containing a sensitizing dve is made more 
alkaline, the relative sensitivity to the longer wave-lengths is rapidly in- 
creased. It is probably for this reason that ammonia process emulsions 
are generally reported to be better adapted to spectral sensitization; their 
pH after washing is higher than that of the neutral type. 

The relation of spectral sensitization by dyes to the general sensitization 
by nuclei is somewhat unexpected and very significant. Sheppard (32) 
reports that there was no change in the relative sensitivity for the regions 
of absorption of silver bromide and of the dye, respectively, when sensi- 
tivity nuclei were added by use of allyl thiocarbamide or removed by 
chromic acid. Sensitivity for all wave-lengths was increased or decreased 
by the same factor in these cases. This has been confirmed at the Bureau 
of Standards. It indicates that light absorbed by the silver bromide and 
by the dye is utilized in the same way. Therefore the function of the sensi- 
tivity nucleus is to improve the developability resulting from a given 
amount of photochemical reaction, rather than to take part in the primary 
process. 

The mechanism by which the radiation absorbed by the dye is utilized 
to produce photolysis of the silver halide is still very obscure. All the good 
sensitizing dyes are readily bleached by light and the bleaching is accelera- 
ted when they are adsorbed on silver halide, which would indicate a direct 
chemical reaction between dye activated by light and the silver halide. 
(Statements will be found in the literature that there is no connection be- 
tween the stability of a dye to light and its sensitizing action, but the stable 
dyes cited in support of this idea are really desensitizers with a very feeble 
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spectral sensitizing action.) As against the simple chemical theory, Les- 
zynski (62) reported that on exposure of erythrosin-sensitized plates to 
green light as many as 20 atoms of silver were formed per molecule of ery- 
throsin present. This would require a chain mechanism, or transfer of 
energy by collisions of the second kind, but his data are not adequate to 
settle a crucial question of this kind. 


Summary 


This paper is an attempt to summarize available knowledge of the proc- 
esses of emulsion making on the basis of the underlying chemical and physi- 
cal phenomena. Important practical points in considerable number have 
been touched only lightly or not at all because they cannot be adequately 
interpreted. The objects of the paper will have been fulfilled if it stimu- 
lates interest in an absorbing but little known subject, and indicates that, 
in spite of the complexity of photographic problems, they are amenable to 


scientific treatment. 
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GLASS COLLECTING AS A HOBBY* 


ALEXANDER SILVERMAN, UNIVERSITY OF PITTSBURGH, PITTSBURGH, PENNSYLVANIA 


Collecting begins with an early impulse to possess something that appeals 
to the senses, particularly to the sight. The child obeys these impulses by 
picking up odd bits and filling his pockets. Choice and discrimination 
come with experience. 

Collecting some particular kind of thing has become the hobby of many. 
Not a few have made their hobby glass collecting. My own impulse began 
when I worked in a glass factory twenty-eight years ago. At first glass 
was collected for its technology, its color; then came a gradual appreciation 
of art, with particular attention to the technic necessary for the execution 
of the art. A collection has grown from its small beginning to what is now 
reputed to be the most representative collection of modern glass in exis- 
tence, from the standpoint of both art and technology. 

In confining myself to the modern in art I followed a profound impression 
which was made by the late Andrew Carnegie, who, on endowing the 
Carnegie Institute of Pittsburgh, stipulated that his money should be spent 
only for the best of modern paintings, which would in time become the best 
of the older art. By modern art I mean the products of the past one 
hundred years, for the United States Treasury Department classes as 
antiques, objects which are more than one hundred years old. Most of the 
modern glass in my own collection has been made within the past twenty- 
five years, and a little goes back fifty years. 

You will naturally be interested in knowing how I have proceeded in 
gathering my collection, and what some of my experiences were. I shall 
follow an outline which includes museums, shops, factories, display rooms, 
antique shops, the literature, expositions, friends. 

Museums play an important part in the education of the collector. In 
my visits to the larger American cities it has always been my practice to 
spend some time in the museums and art institutes of these centers. The 
same is true in connection with European travel. There is hardly a city 
whose museum does not contain some glass, and while few of these museums 
contain extensive or representative collections, there is usually something 
of particular interest in each. Were I to select the American museums 
which have impressed me most, I should include the Metropolitan Museum 
of Art in New York, which houses the richest collection of ancient glass in 
the world, and which has some of the most precious of modern art; the 
Toledo (Ohio) Museum, noted for the Edward Drummond Libbey col- 
lection of ancient glass; the Art Institute in Chicago, noted for the Rosen- 
wald collection and for one of the most extensive collections of Chinese 
glass in America. In the Royal Ontario Museum in Toronto there is an 
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interesting variety of ancient and modern glass, principally the former. 
Of the European museums the one at the Hague in Holland naturally 
contains an unusual collection of Dutch glass. The most valuable speci- 
mens are those which have been decorated by stippling with a diamond 
point. In the British Museum in London is the largest and best collection 
of early English goblets to be seen anywhere. This museum until May of 
1930 housed the famous Portland Vase, the finest specimen of cameo glass 
ever produced, which was unearthed in Rome shortly after the beginning 
of the Christian era. In Paris the Conservatory of Arts and Measures has 
the most representative collection of modern glass to be found in any public 
museum. In the Cluny Museum we find the older glasses, and especially 
an unusual collection of Venetian decorations. In Berlin the Deutsches 
Museum and Schloss Museum contain rare exhibits, principally of the older 
glasses which have been presented by individual collectors; and in Jena, 
Germany, is the Zeiss Museum for optical glass and instruments. Munich 
has its world-famous Deutsches Museum which includes a section on glass, 
especially depicting manufacture. In Rome ancient glasses are shown in 
the Vatican Museum and in the Diocletian Museum. Florence has the 
Science Museum in which one may see the glass apparatus which was 
employed by Galileo and which is of the fantastic design characteristic of 
the Venetian glassblowers who prepared it. In Murano, near Venice, is 
the old museum which shows the earlier Venetian products. Time is not 
available to discuss any of these in detail but the traveler will be well repaid 
in his visits to any or all of the museums mentioned. 

Shops in which glass is for sale are another source of education, and here 
one may not only see modern products but have the opportunity of pur- 
chasing them if they appeal. The real collector suffers many a heartache 
in a museum, but if his purse can afford it he can purchase the object of his 
choice in a shop. It is hardly necessary to catalog these shops, the best of 
which are to be found in New York, Chicago, San Francisco, Boston, and 
Pittsburgh. Some of my most valuable specimens have been purchased in 
shops, which I usually visit together with the museums in a city. 

Factories afford a real education if one can gain admission. The col- 
lector should know something about the method employed in making the 
object which he collects. There is a large variety of glass manufacture. 
Perhaps the most interesting factories are those engaged in the manufacture 
of art glass in the form of vases, etc. Among these is the famous Steuben 
Glass Works at Corning, New York; the Vineland Flint Glass Works at 
Vineland, New Jersey; the Val Saint Lambert factory at Liége in Belgium; 
Stevens and Williams in Stourbridge, England; Daum’s factory at Nancy 
in France; Moser’s in Kaarlsbad, Czecho-Slovakia; and the various 
factories in Murano, near Venice. The last named are particularly fasci- 
nating for the European traveler. In my own travels both here and abroad 
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I have visited these and many other factories and have usually found that 
the manufacturer was willing to sell the object of my choice, outright, o: 
direct me to some dealer or representative through whom I could purchas« 
it. Many of my most valuable pieces have been bought in this way. 

Display rooms are another source of education and supply. I shal! 
never forget the exhibit of the Swedish Arts and Crafts in Chicago, and the 
displays of many representatives of foreign manufacturers in New York 
City, whose names can be gleaned from the classified portion of the tele. 
phone directory. It is my practice to visit annually the glass show in 
Pittsburgh, during January. Here I cover the various exhibits on some 
seven or eight floors, in each of two of our leading hotels. Through manu- 
facturers’ representatives at the glass show, I have again secured many of 
the interesting objects in my collection. 

Antique and second-hand shops are another source of supply. These are 
interesting in the larger cities, but are sometimes more fruitful on motor 
tours through the villages and outlying districts. Some of my American 
glass of the earlier part of the last half century has been acquired in this 
fashion. A few years ago, while the guest of Dr. Harrison E. Howe on 
Cape Cod, off the Massachusetts coast, I had the pleasure of visiting the 
small towns and their shops. Here, some unusual pieces of old Sandwich 
glass were acquired, and I am not referring to the ordinary pressed plates 
and dinner ware which most Sandwich collectors gather. There are two or 
three vases in my collection which possess unusual art and technic. To 
authenticate these, I visited the site of the old Sandwich factory and dug 
into the ground for broken bits of the glasses which were made in those 
early days. Fortunately, I authenticated the pieces which I had pur- 
chased, by comparison with these bits of glass. In an antique shop in 
Edinburgh, Scotland, I found a beautifully engraved duck-head in cameo, 
an old English perfume bottle of the kind which the ladies of the ’80’s and 
’90’s carried in their purses. The Rag-Pickers’ Fair in Paris and similar 
street fairs in other European cities bring many treasures to light. In our 
American cities, there are associations for the improvement of the poor, 
which gather up old household effects and place them on sale. These often 
include good specimens. 

With the procedure already outlined, the collector has acquired suffi- 
cient practical experience to begin to appreciate the literature. It is, of 
course, a matter of opinion whether one should begin with the literature 
and then start collecting, or acquire some experience and then interpret 
more perfectly through reading. It is my opinion that the latter order of 
things is better. The libraries in our larger cities are fairly well supplied 
with books on the history of glass, which are rather fully illustrated. These 
cover both American and European products. The mere fact that a 
specimen resembles an illustration does not prove its authenticity. Some 
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modern manufacturers make it their business to reproduce antiques. If in 
doubt about the genuineness of a piece under consideration, it is well to 
refer it to an authority on glass in a particular country. Color and shape 
alone are insufficient criteria. The dimensions of a design, or the markings 
produced by a particular mold, will help to identify the object. These are 
known only to specialists of the highest order, men, for example, like 
Frederick W. Hunter, whose collection of early American glass is housed in 
the Metropolitan Museum of Art in New York. 

Expositions, though available only at comparatively long intervals, are 
usually well provided with exhibits of modern art and technology, for it is 
their business to advertise such products. A few years ago at the Sesqui- 
Centennial Exposition in Philadelphia there was an elaborate display of 
the products of some European factories, especially those of Germany and 
Czecho-Slovakia. A few decidedly unusual specimens were added to my 
collection through this visit. In the fall of 1930 I had the good fortune to 
visit the Centennial Expositions in Liége and Antwerp, Belgium. The one 
at Liége included exquisite displays of Belgian and French glass. At 
Antwerp were shown displays from Holland and Spain. Needless to say, 
these expositions were a further source of supply. The exposition which is 
planned for Chicago in 1933 will undoubtedly include some famous exhibits 
of glass from all parts of the world. Many American collectors will have 
the opportunity of visiting this exposition. 

My last source of information and supply has been one of the most 
precious in my personal experience. I refer to friends. They have dis- 
covered unusual treasures here and abroad, some of which I have pur- 
chased; others of which they have presented. It is important to discuss 
your hobbies with those of your friends who can appreciate them and who 
are likely to take an interest in what you are doing. They are allies to the 
collector, and their service is often beyond appraisal. 

The big question with the collector is, “What shall I choose?” This 
cannot be answered in any general way. Travel, reading, study of the 
relative merits of things one sees, and principally experience, are the 
determining factors. The best of us are fooled at times, and I have had to 
smile to myself on occasion when I was the victim. 

(Editor's Note: Motion pictures in color, showing Professor Silverman’s 
collection, followed the presentation of this paper.) 


Cultivation of Virus in Cell-Free Medium. The cultivation of virus vaccinia in a 
medium containing no living cells was announced by Dr. G. Hardy Eagles of the Lister 
Institute. He used a medium composed of extract of rabbit kidney, rabbit blood serum, 
and salt solution. This first successful attempt to cultivate a virus in a cell-free medium 
may eventually allow the production of vaccinia in the laboratory instead of in experi- 
mental animals. It is also important from a theoretical viewpoint.—Science Service 





THE MEDICAL ASPECTS OF PROTEIN DISTURBANCES* 


WILDER D. BANCROFT, CORNELL UNIVERSITY, ITHACA, NEw YORK 


Claude Bernard claimed, about sixty years ago, that anesthesia was due to 
the reversible coagulation of some of the proteins of the brain and of the sensory 
nerves. It is now recognized that he was right and that his conception of the 
medical aspect of protein disturbances is of immense importance. Claude 
Bernard’s point of view enables us to account for the action of anesthetics, 
narcotics, hypnotics, caffeine, histamine, strychnine, curare, and potassium 
salts. It has already given us a working theory of insanity and will undoubt- 
edly increase our understanding of immunity reactions and anaphylaxis. 
It is throwing an entirely new light on medicine, physiology, psychology, and 
pharmacology. 


The predominant theory of anesthesia has been the Overton-Meyer 
theory, which postulated that an anesthetic is lipoid-soluble and that its 
anesthetizing power is connected with the distribution ratio between the 
lipoids and the blood. Since it is not true that everything that goes into 
the brain cells through the lipoid membranes is an anesthetic, and since the 
theory in thirty years never got beyond the problem of anesthesia, people 
began to wonder whether the Overton-Meyer theory were anything more 
than a theory of transport, which accounted for certain substances getting 
into certain cells. Clowes believes that solubility in lipoids is the important 
thing because it disturbs a complex equilibrium. That is so vague as not 
to be helpful and gets us into trouble if we try to account for the action of 
anesthetics, narcotics, hypnotics, caffeine, histamine, strychnine, curare, 
potassium salts, and anaphylactic shock. So far as we now know there 
are not enough lipoids or combinations of lipoids to make it possible to ac- 
count for these varied actions on the basis of selective solubility in different 
lipoids in different parts of the body. In addition, anaphylactic shock is 
almost certainly primarily a protein problem. 

About sixty years ago the distinguished French physiologist, Claude 
Bernard, advanced the view that anesthesia was due to the reversible 
coagulation of the colloids of the brain and the sensory nerves. By that 
he really meant the proteins of the brain and the sensory nerves, because 
the anesthetics do not coagulate the lipoids. This theory was rejected for 
two reasons: that the concentrations necessary to coagulate the nerve 
proteins were much higher than those occurring in anesthesia; and that 
the coagulation by anesthetics was irreversible. The articles on the 
theory of anesthesia refer to this hypothesis by Claude Bernard as an ut- 
terly worthless one. As a matter of fact, Claude Bernard was right and 
the other people were wrong. Neither Claude Bernard nor anybody else 
knew enough colloid chemistry to see the flaw in the argument; but the 
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flaw was there. It is true that relatively high concentrations of alcohol, for 
instance, are necessary to coagulate a moderately pure, negatively charged 
sol—forty per cent by volume in the case of copper ferrocyanide. If we 
add nearly enough electrolyte to precipitate the copper ferrocyanide sol, 
we can make the amount of alcohol necessary to precipitate as small as 
we please. If calcium chloride is added to a negatively charged albumin 
sol, one drop of the common alcohols or a small crystal of chloral hydrate is 
sufficient to coagulate the albumin. Under these conditions, the coagula- 
tion is reversible. The two apparently serious objections to Claude Ber- 
nard’s theory are thereby eliminated, because there are always electrolytes 
in contact with the tissues. 

For the time being Claude Bernard’s theory is that reversible coagula- 
tion of the sensory nerves gives rise to anesthesia. In the case of the gen- 
eral anesthetics there is a loss of consciousness and therefore a reversible 
coagulation of some of the brain proteins; but this is merely a limitation 
of our present anesthetics and is not a theoretically necessary concomitant 
of anesthesia. 

The biological people are always telling us that the reactions in the living 
organisms are not necessarily the same as those in the test tube. Theo- 
retically they are wrong; but practically they are right for the present. 
Consequently we knew that the biologists would insist on experiments 
with living organisms. Young vigorous cultures of baker’s yeast were 
made in Laurent’s medium with 1.5 per cent dextrose. Subcultures were 
made every twenty-four hours, the third subculture being used in the ex- 
periments. The yeast cells were examined under the ultra-microscope and 
photographed. The culture was then treated with the narcotizing con- 
centration of amyl alcohol, about two per cent, and again placed under 
the ultra-microscope. After about ten minutes the Brownian movements 
slow up perceptibly and a few minutes later one can see a distinct floccula- 
tion inside the cells. Similar results were obtained with chloroform, ether, 
chloral hydrate, and paraldehyde. The narcotized culture was centri- 
fuged, the supernatant liquid poured off from the cells, and fresh, sterile 
medium added. The cells were washed twice in this way and examined 
under the ultra-microscope. The material in the cells soon develops a 
slight Brownian movement, then the aggregates break up into smaller par- 
ticles and the motion becomes more pronounced. At the end of twenty-five 
or thirty minutes, the material is peptized completely and the yeast cells 
are normal in every respect. The yeast cell will ferment the medium and 
will reproduce just like cells which have not had this abnormal treatment. 
If too much narcotic is added or if it is allowed to act for too long a time, 
the coagulation becomes more marked and cannot be reversed. The cell 
is dead. 

In the summer of 1930 I had occasion to tell some of the people at Woods 
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Hole about our work. They have all studied marine eggs and they 
promptly cited these to show that we were wrong. When one administers 
an anesthetic to marine eggs (I have forgotten the kind), there is no change 
that can be detected by the eye and the contents of the eggs become less 
viscous. Further administration of the anesthetic leads simultaneously 
to visible coagulation, increased viscosity, and death. They interpreted 
the phenomena as meaning that a small amount of anesthetic peptized the 
contents of the egg and anesthetized the egg, while a larger amount coagu- 
lated the contents of the egg and caused death. They claimed that anes- 
thesia was reversible peptization of something and not reversible coagula- 
tion of proteins. The failure to get visible changes during anesthesia was 
admitted by both sides to be unimportant, as the experimental error would 
be large if the hypothetically coagulated material differed but slightly in 
index of refraction from the medium. The important point was the de- 
crease in viscosity as measured, which the biologists said connoted peptiza- 
tion. 

Fortunately, there is a perfectly satisfactory answer to this, which we 
had formulated before the objection was raised. When a ceric oxide sol 
is precipitated by the beta rays of radium, there is a decrease in viscosity 
followed by an increase, just as with the marine eggs. This is not a ques- 
tion of a preliminary peptization, because the increase in viscosity and the 
visible coagulation go on even if the beta rays are cut off. There is there- 
fore nothing in the behavior of marine eggs to justify the assumption that a 
small amount of anesthetic peptizes the contents of the egg and that a larger 
amount coagulates them. As a matter of fact similar results have been 
obtained by exposing marine eggs to radium. 

The real test of a theory is its ability to account for new phenomena and 
1 propose to show that the theory of reversible coagulation of proteins is 
capable of coérdinating all sorts of phenomena. We are making the addi- 
tional explicit assumption that there is increased irritability as the nerve 
proteins approach the point of instability and the beginning of reversible 
coagulation. One would normally expect with increasing amounts of 
anesthetic to observe irritability, anesthesia, and death in case the coagu- 
lation becomes irreversible. It is well known that there is a period of irri- 
tability before anesthesia begins and after it passes off. In fact, our addi- 
tional hypothesis was put in specifically to cover this and must justify itself 
independently. Since strychnine has a stimulating effect in small doses 
and causes death when administered in larger amounts, it seemed probable 
that there might be a range of concentrations perhaps very narrow, within 
which strychnine might act as an anesthetic. This was not very good rea- 
soning, because strychnine kills usually with tetanic convulsions and also 
interferes with the oxygen metabolism. In spite of this, the prediction in 
regard to strychnine was verified. It is a simple matter to anesthetize a 
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frog with strychnine because he can breathe through the skin. The frog 
will stay in a deep narcosis for several days. It is also possible to anesthe- 
tize a dog with strychnine provided he is given oxygen to minimize the un- 
wanted action of the drug. 

Professor Otto Rahn of the College of Agriculture reported at a meeting 
of the Research Club on the action of mercuric chloride on bacteria. If the 
corrosive sublimate was administered in small doses or for short times, there 
was no apparent deleterious action. If larger doses were given or if a 
small dose was allowed to act for a longer time, a range of dormancy was 
observed. The bacteria could be aroused from dormancy by elimination 
of the mercuric chloride. If the doses were still larger, the bacteria died. 
Since the test for the state of the bacteria was the rate of increase of the 
colonies, the analogy with the ordinary anesthetics made us predict that 
small doses should give a greater rate of increase of the colonies than the 
normal and this actually occurred. 

Dr. M. J. Brown of the Roessler and Hasslacher Chemical Company 
called my attention to the effect of hydrocyanic acid on the eggs of some 
scale insect found on citrus trees. A relatively high concentration of 
hydrocyanic acid killed the eggs of the scale; but a low concentration 
stimulated the eggs so much that a larger percentage hatched than in the 
control groups. These are merely a few instances out of an enormous 
number that could be given of the law accepted universally by biologists, 
physiologists, and bacteriologists that all depressor substances exert a 
stimulating effect when used at an appropriate dilution. Nobody has 
connected it before with the reversible coagulation of proteins, so this 
scores one for Claude Bernard. 

By measuring the chronaxie we can get an independent answer to the 
question whether irritability of nerves is due to a reversible coagulation of 
the proteins or to a dissolving in the lipoids. I am not going to bother you 
with telling you just what is meant by chronaxie, though I really do know. 
For our purposes it is enough that chronaxie has to do with a response to 
electrical stimuli and that it is smallest when the nerve is most sensitive. 
It is one of these back-handed things, like pH, which gets larger as the solu- 
tion becomes less acid. 

Lapicque has shown, and Richter at Cornell has confirmed the fact, that 
with varying acidity the maximum chronaxie comes at about the isoelectric 
point of the proteins. When there are two proteins with widely differing 
isoelectric points, as in the frog, there are two maxima, one at or near each 
isoelectric point. This should not be the case if the phenomenon were 
due to lipoids. If isoelectric points exist at all for lipoids, they are not of 
sufficient importance to be recorded in the literature and are certainly not 
characteristic. We may therefore consider it as proved that irritability of 
a nerve or a muscle is dependent primarily on the state of the colloids. 





2378 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1931 


Nobody has yet had the audacity to claim that irritability is a function of 
the proteins and anesthesia a function of the lipoids. That would be 
tantamount to saying that it was purely a coincidence that the biologists, 
physiologists, and bacteriologists found that all depressor substances exert 
a stimulating effect when used at an appropriate dilution. 

In terms of Claude Bernard’s theory a local anesthetic must be a sub- 
stance which is taken up sufficiently rapidly and completely by the pro- 
teins in the immediate neighborhood so that it is not transported through the 
whole system by the blood. Administering adrenaline along with novo- 
caine closes the capillaries to some extent and thereby helps localize the 
action of the latter. Claude Bernard did not discuss this because local 
anesthetics were not known at that time. 

Claude Bernard did explain the joint action of morphine and ether or 
chloroform. Morphine, ether, and chloroform apparently act on the brain 
before they act on the sensory nerves, as is shown by the fact that the pa- 
tient becomes unconscious before he loses the sensation of pain. Morphine 
acts less rapidly on the sensory nerves than do the true anesthetics. Conse- 
quently the administration of morphine will displace ether or chloroform 
from the brain to the sensory nerves and will cause anesthesia with less 
ether or chloroform than would be needed without the morphine. The 
first distinction between an anesthetic and a narcotic is that anesthetics act 
first on the sensory nerves and then on the brain, while narcotics act first 
on the brain and only considerably later on the sensory nerves. 

So far as the general public is concerned, the chief difference between an 
anesthetic and a narcotic is that a narcotic is a habit-forming drug. In 
terms of Claude Bernard’s theory, the difference between a habit-forming 
drug like morphine or cocaine and an anesthetic like ether or chloroform 
must be that the ether is eliminated relatively rapidly, while the morphine 
or some of its reaction products are retained. Experimentally, this has 
been found to be true. A corollary is that a compound which would pep- 
tize the colloids of the sensory nerves and which had no deleterious effect 
on other parts of the organism should furnish relief to drug addicts. We be- 
lieve that sodium thiocyanate will do this; but we have not yet been able 
to get a doctor who had such patients to try it. 

Claude Bernard tried one very interesting experiment on a dog which 
should be repeated. He gave a dog for four days running a dose of mor- 
phine which produced unconsciousness the first day. On the fourth day 
the dog had acquired such a tolerance to morphine that it did not go to 
sleep. Claude Bernard gave the dog a violent purgative and found that the 
dog was then as good as new with regard to its tolerance to morphine. If 
the facts are as stated, there seem to be two possible explanations. The 
purgative may have swept out the substance causing tolerance or it may 
have swept out everything else and left the liver free to eliminate the sub- 
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stance in its own way. On the other hand, the dog became very consti- 
pated and we know now that a great deal of the morphine administered 
passes out in the feces. It may be that there was no real tolerance and 
that the dog did not go to sleep because of irritation produced by the con- 
stipation. 

Nitrous oxide (laughing gas) does not coagulate yeast and does not anes- 
thetize it. Nitrous oxide does not coagulate albumin and yet it is an anes- 
thetic for man, being much used in dentistry. It apparently interferes with 
- the oxygen metabolism, giving rise to acid products which cause the floccu- 
lation. Wieland, whose critical study on nitrous oxide led to the discovery 
of acetylene as an anesthetic, was the first to emphasize the necessity of 
separating nitrous oxide and acetylene from the narcotics of the ether and 
chloroform type. He points out that these gases produce an effect similar 
to mountain sickness. He is led to the view that there is an inhibition of 
oxidation especially in the brain. 

There are a number of problems to be worked out. Histamine appar- 
ently kills by action on’ the sympathetic nerves. The site of the action 
of strychnine appears to be certain of the synapses in the spinal cord. Re- 
sistance to impulses going through the synapses is decreased and inhibition 
is removed or cut down. The result is that an impulse going through a 
synapse has an uncontrolled spread and tetanic convulsions result. Curare 
acts on the motor nerves and potassium salts on the motor muscles. In 
terms of Claude Bernard’s theory this should mean that there are different 
proteins in the different parts of the body, which is probable, and that they 
show selective adsorption for these drugs. As we do not know what these 
proteins are or what their properties are, we cannot tell whether this is or is 
not the right explanation. It makes a first-class working hypothesis, however. 

There are a lot of very curious things to be explained. Hedgehogs are 
affected very slightly by morphine. Morphine sets a cat nearly crazy. 
This probably is a question of degree and not of kind, the cat being brought 
into the irritable stage, which is usually not especially noticeable. I know 
one man whose reactions to morphine are like those of a cat. Though 
caffein is an agglomerating agent, it only produces sleep when administered 
in very large amounts. Its chief property seems to be to produce mild irri- 
tation of the sensory nerves, which then keep the coffee-drinker awake. 
Here there are no end of variations. One man is very susceptible to coffee 
and another is not. The same man may not be susceptible to coffee at 
me age and may be when he grows older. This is undoubtedly connected 
with changes in the sensory nerves; but the correlation has not yet been 
shown. The range between sleep and death with alcohol is fairly large in 
the case of man if he does not drink too rapidly. With gold-fish the two 
points are practically identical. On the other hand, we have been unable 
-0 put a rabbit to sleep with alcohol. 
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There is one very interesting case to which we know the answer. Birds 
are apparently nearly immune to strychnine. It is possible to use poisoned 
grain which will kill small mammals without any danger to grouse, quail, 
and pheasants. One did not like to assume a special set of proteins in 
birds, because the response to other drugs is fairly similar in birds and 
mammals. It seemed more likely that there was some special thing about 
strychnine and this proved to be true. If one injects strychnine into a 
bird, it dies. What happens is that with many birds strychnine does not 
pass into the blood. It is like the case of snake venom with man. The 
poison can be swallowed with impunity but kills if it gets into the blood. 

At Woods Hole they challenged me to take up the case of strychnine. 
The tetanic convulsions due to strychnine can be checked by chloroform 
(an anesthetic), by sodium thiocyanate (a peptizing agent), by ephedrine 
(at that time unclassified), by curare (which acts on the motor nerves), 
and by potassium salts (muscular poison). It was claimed that the theory 
of Claude Bernard could not be made to cover all these cases unless it was 
made so general as to be valueless. Any stone is good enough to throw at 
a dog and they overlooked the fact that the same objection would ap- 
parently apply to any explanation. To be logical they should have denied 
the accuracy of the alleged facts; but then there would have been nothing 
to explain. 

I accepted the challenge. As has been stated, strychnine appears to act 
on certain of the synapses in the spinal cord, decreasing or removing the 
inhibition. Any irritation of the sensory nerves is liable to produce 
tetanic convulsions. Strychnine nitrate is an agglomerating agent co- 
agulating a two per cent albumin sol. Application of strychnine nitrate to 
the dorsal root ganglia causes agglomeration, as was shown by special ex- 
periments on swelling and shrinkage. 

Chloroform anesthetizes the sensory nerves, thereby preventing external 
impulses from reaching the spinal cord. Curare changes the chronaxie 
of the motor nerves, thereby blocking impulses from the spinal cord so 
that they do not reach the muscles. Potassium salts paralyze the muscles 
and they cannot then respond to the impulses received. Sodium thiocyan- 
ate probably displaces the strychnine in the synapses, peptizing the pro- 
teins there. It will also peptize the sensory nerves so that they are much 
less irritable. With the sodium halides this latter is the main effect and 
the displacement of the strychnine is probably negligible. Ephedrine 
turns out to be a peptizing agent and therefore belongs with sodium thio- 
cyanate. 

It is much like a telephone system. You will not ring the subscriber’s 
bell if he has left the receiver off the hook, if there is a break in the tele- 
phone wire inside or outside the house, or if the telephone company’s 
power plant goes out of commission. We had hoped to have chloroform 
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yreak the wire in the brain; but it does not do it. Decerebration or de- 
‘apitation does not prevent the tetanic convulsions due to strychnine; 
but cutting all of the sensory nerves to the spinal cord does. Tying off 
he blood supply to the leg does not prevent tetanic convulsions in the leg; 
but cutting off the sensory nerves to the leg does. 

Another thing that looked like a bad hurdle is that ordinary sleep is ob- 
viously due to a reversible coagulation of some portion of the brain and 
yet potassium bromide, a peptizing agent, is given as a cure for wakeful- 
ness. The bromide does not put one to sleep. It peptizes the sensory 
nerves, making them less irritable. It is consequently easier to go to sleep. 
Nobody would call darkening the room or turning off the radio a hypnotic; 
but both those things make it easier to go to sleep. 

Physicians always give potassium bromide as a sedative, so far as I 
know, instead of sodium bromide, and it is quite depressing to see how in 
other cases they use potassium and sodium salts interchangeably. Since 
potassium salts are roughly two to ten times as toxic as the corresponding 
sodium salts, no physician should give a potassium salt when he can pre- 
scribe a sodium salt. There is not much danger of potassium poisoning in 
most cases, though it has happened at times; but the potassium ion will 
counteract the effect of the acid radical more than the sodium ion will and 
is consequently objectionable. Many physicians believe that there is 
no effect until one gets up to the toxic dose; but that is absurd. The pre- 
vailing use of potassium salts is due to two things: German propaganda 
and the fact that some sodium salts, the nitrate for instance, are more 
deliquescent than the potassium salts. 

When one disinfects with hypochlorites, it is probable that there is direct 
chemical action; but this is not true in a great many cases. We are often 
dealing with a reversible or an irreversible coagulation of bacteria. From 
this point of view antisepsis corresponds to anesthesia and disinfection to 
death of bacteria. It is interesting to note how people have seemed to 
prove the occurrence of a chemical reaction by the simple process of not 
mentioning the experiments that disprove the concept. 

Let us assume a mass-law reaction between bacteria and disinfectant: 


bacteria + disinfectant ——~> dead bacteria. 


[t is common knowledge that increasing the concentration of the disinfec- 
tant will increase the rate of disinfection and the number of dead bacteria, 
at least until all the bacteria are dead. This is in qualitative agreement 
with the mass law. If larger amounts of live bacteria are taken, there 
should also be an increase in the rate of disinfection, because we have in- 
creased the value of the other term. Experiments with constant amounts 
of disinfectant and increasing amounts of bacteria do not go at all as they 
should on the assumption of a chemical reaction. Increasing the mass of 
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the bacteria decreases the effect of the disinfectant very much. McClintic 
found that when the bacterial mass was increased five-fold, the phenol cc- 
efficient of disinfectant ‘‘B” dropped from 15.6 to 11.6. If the number of 
bacteria in any experiment be made very great, there will be no deaths due 
to the disinfectant. This is an impossible situation if we are dealing wit! 
a chemical reaction, but it can be predicted from the theory of Claude 
Bernard. If the number of bacteria is so large that the amount of disir- 
fectant adsorbed per bacterium is less than that necessary to coagulate it 
irreversibly, there will be no deaths. . 

There is another experiment which seems to be in favor of a theory cf 
chemical reaction until one examines it critically. If dead bacteria be 
added to the disinfection experiment, the effect of the disinfectant should 
be decreased if the reaction is reversible. Lange did this experiment and 
found that the effect of the disinfectant was decreased. The difficulty 
with this is that the reaction is not reversible. Adding dead bacteria to 
any system cannot bring any of them to life, no matter how many one adds. 
What happened was that the dead bacteria adsorbed enough disinfectant 
to lower its concentration and consequently its rate of disinfection. 

With disturbances of health due to reversible coagulation of proteins, 
anything which will peptize the coagulated proteins will tend to restore 
health. The order of peptization of many proteins by salts is given by 
what is known as Hofmeister’s series: thiocyanates, iodides, bromides, 
chlorides, sulfates, the thiocyanates peptizing the proteins the most readily 
and the sulfates the least readily. 

Mention has already been made of the use of bromides as an indirect 
method of causing sleep and of the probable success in using sodium thio- 
cyanate to relieve drug addicts. We have shown that with rabbits sodium 
thiocyanate counteracts the effects of ether, amytal, morphine, strychnine, 
and anaphylactic shock to some extent, which is as it should be. Clowes 
has obtained similar, perhaps better, results with ephedrine, which is also 
as it should be, because ephedrine peptizes albumin more readily than does 
sodium thiocyanate. With human beings sodium thiocyanate and 
ephedrine counteract the skin reactions with histamine and with hay-fever 
extract. Sodium thiocyanate counteracts distinctly the effect of alcohol 
on man. 

Since hay fever seems to be of the same general nature as anaphylaxis, 
and since ephedrine gives temporary relief, it seemed probable that sodium 
thiocyanate would act similarly. In September, 1930, a friend of the family 
told me that she was suffering so much from hay fever that she would tr 
anything, even something that I recommended. I made up a one per cent 
solution and suggested that she spray with that. I heard nothing from 
her for three days and then I could not stand it any longer. Over th 
telephone I was told that she had not had a bit of hay fever since I gave her 
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he bottle. That was good news, almost too good, because we do not live 
1 an age of miracles. What had happened was that the weather had 
‘urned cool that evening and the hay fever had of course disappeared 
rithout my medicine ever being tried. I have often thought since what a 
eputation I would have got in Ithaca if I had taken that bottle down 
wenty-four hours earlier. 

The sensitive plant closes its leaves when touched. That should mean 
hat its proteins are very close to the isoelectric point, so that it is biologi- 
ally similar to the cat with morphine. We don’t know what the proteins 
ure in the sensitive plant or what their isoelectric points are. Claude 
sernard has stated that ‘‘the action of ancsthetics is very general. They 
eact not only with animals but also with plants. Thus they stop the 
novements caused in sensitive plants by external stimuli, the movements 

of the anthers of some flowers for instance.’’ Bose has found that plants 
nesthetized with ether go through a preliminary period of increased irri- 
‘ability or stimulation. A dilute alcohol acted as a stimulant, whereas a 
oncentrated alcohol solution acted as a depressant. It was therefore 
practically certain that a suitable treatment with a sodium thiocyanate 
solution would soothe the nerves of Mimosa pudica, or whatever substitutes 
for nerves plants have, to such an extent that the plant will be relatively 
insensitive to external stimuli. 

Professor Knudsen of the College of Agriculture was good enough to grow 
a number of sensitive plants for us and to help us with the experiments. 
When one of the plants is sprayed with a five per cent solution of sodium 
thiocyanate and when the roots are later watered with the same solution, 
it becomes relatively insensitive to mechanical stimulation. Even com- 

paratively powerful blows elicited only a faint folding response on the part 
of the leaves and the eptioles dropped only slightly. 

The most recent development of the theory of Claude Bernard is the 
colloid chemistry of insanity. Abnormal thinking, if persisted in, will 
be classed as insanity. We can get the brain into an abnormal state either 
by getting it over-coagulated or by getting it over-peptized. There must 
therefore be two types of insanity which have not hitherto been differenti- 
ited properly by medical men. In one of the types the mental disorder 
nay be classed as coagulation insanity or Insanity C, and in the other as 
lispersion insanity, or Insanity D. Dr. Lang of the Willard State Hospital 
prefers to use the term cycloid type instead of coagulation insanity and 
schizoid type instead of dispersion insanity. As his terms tie in better 
with present medical usage, I hope that they will be adopted. I could not 
have suggested them because I did not know what they meant until he 
told me, or even which was which. 

The cycloid insanity or coagulation insanity should be alleviated by 
sodium thiocyanate and should be made worse by sodium amytal, a coagu- 
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lating agent. The schizoid insanity or dispersion insanity should be made 
worse by sodium thiocyanate and should be alleviated by sodium amyial. 
This means that we have a direct chemical test for classifying cases of in- 
sanity as over-coagulation or over-dispersion and that we are there) y 
freed from the very real danger of grouping together different types « 
insanity because the outward symptoms happen to be similar. A boy may 
be doubled up with pain because he has a cramp in the thigh or because | 
has eaten green apples; but the remedy should not be the same in the two 
cases, though both are cramps. 

While it is possible that somebody could have evolved the concept of the 
colloid chemistry of insanity from his inner consciousness, nobody did. 
The data for it were present in the literature but meant nothing to anybody 
until they were viewed with reference to the theory of Claude Bernard. 

Borg gave 2-10 grains of sodium or potassium thiocyanate (it should 
have been only sodium thiocyanate) three times a day for one to four weeks 
to a group of patients suffering from high blood pressure. Toxic psychoses 
developed in four patients with disorientation, hallucinations of sight and 
hearing, mania, confusion, and ideas of persecution, singly or in combina- 
tion. They lasted only from five to seven days after the drug was dis- 
continued. This is evidently production of dispersion or schizoid insanity. 

Hysteria often goes over into insanity and this must be due to a coagu- 
lation of the brain colloids. Shipwrecked sailors often get hallucinations 
and become insane before jumping overboard or before drinking salt water. 
Alcohol is credited with nearly ten per cent of the mental disorders that 
lead to hospital incarceration. Since alcohol is a coagulating agent, these 
cases must be of the cycloid type. 

There are two phases in the action of salts of lead on the brain. In low 
concentrations or in the initial stage of poisoning, stimulation of the brain 
and of the optic nerves causes hallucinations of sight and mental distur- 
bances which resemble those of delirium tremens. The second phase is 
exactly what one would expect from a coagulating agent. The stage of 
stimulation passes into depression, during which the early symptoms of 
paresis appear. In more advanced stages there is actual paralysis and 
damage to the nervous tissue. Dr. Kehoe has supplemented this by point- 
ing out that lead tetra-ethyl is soluble in lipoids. It can and does get 
into the brain and produce insanity, whereas white lead, which is not scl- 
uble in lipoids, does not get into the brain ordinarily and produces the usual 
form of lead poisoning. 

In 1926 Wright obtained remarkable results with some insane patients by 
administering 100-300 grains of sodium bromide per day. One patient was 
so violent that she bit off parts of three ears. After treatment with sodium 
bromide she became industrious and helped with the ward work. A nurse 
stated: ‘Before the treatment was begun it took four or five of us ‘o 
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hathe and dress these patients. Yesterday morning (7. e., some months, 
aiter treatment was instituted) I supervised the bathing and dressing of 
iese patients alone.” 

About twenty-five per cent of the patients who received the treatment 
were classed as unimproved. Wright does not distinguish two types of 
iisanity and consequently we cannot tell whether the failures were due to 
treating the wrong type of patient or to some other cause. Wright does 
state, however, that most of the failures have occurred in states of apathy. 
‘(hese would be expected to be dispersion or schizoid insanity and should 
not be helped by bromide. The work which Dr. Lang is now doing shows 
that this guess was right. In some experiments in which a great deal of 
sodium bromide was given, Wright apparently carried some patients clean 
over from cycloid to schizoid insanity. This has since been done inten- 
tionally by Dr. Lang. 

The reverse case in which patients with schizoid or dispersion insanity 
are benefited by treatment with a coagulating agent has been studied at the 
University of Wisconsin, though they did not, of course, speak of dispersion 
insanity or of a coagulating agent. Loevenhart, Lorenz, Martin, and Ma- 
lone have studied the effect of carbon dioxide, a coagulating agent, with 
very striking results. ‘‘The most favorable and striking reaction occurred 
in those patients who had been mute and mentally inaccessible for long 
periods of time. In these cases, after a short period of respiratory stimula- 
tion, this inaccessibility disappeared and the catatonia passed off. A 
number of patients have carried on conversation.”’ 

This work was published in 1929. In March, 1931, Dr. Karl Langen- 
strass of St. Elizabeth’s Hospital in Washington, D. C., reported at the 
annual clinical session of the American College of Physicians in Baltimore, 
that he had been treating cases of catatonic stupor with a mixture of twenty- 
five per cent carbon dioxide and seventy-five per cent oxygen, supple- 
mented by suggestion therapy, a mild hypnosis, as soon as the gas mask 
was removed after the patient had inhaled .the mixture for about half 
an hour. Typhoid vaccine and coli fluid were also administered for the 
purpose of producing a rise in temperature. One patient who had been in 
a mental stupor for over ten years has now been perfectly normal for two 
years. One woman is now supporting a drunken husband and three or 
four children. In all, three cases have been sent out into the world again 
functioning normally without any need of further treatment. The original 
treatment lasted about a month. 

In 1930 Lorenz treated cases of catatonic stupor with sodium amytal, an 
anesthetic. Of one he says that, on coming out of the narcosis, “‘she re- 
sponded to conversation and asked for food and drink. She continued 

1 this aroused mental state for a period of four hours, when no further 
«forts were made to keep her awake and she dropped into what appeared to 
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be a natural sleep for a period of five hours, when the mutism, muscular 
rigidity, and active negativism slowly redeveloped.” 

Ten years ago Berger injected small amounts of cocaine hydrochloric ° 
into eleven patients suffering from catatonic stupor and noted that the 
majority became active immediately after the first injections. The in 
provement did not last more than an hour or two. It is not clear wh 
the effect of the cocaine was not primarily local. 

There seems to be no question but that catatonic stupor is a case of dis- 
persion or schizoid insanity and that epilepsy and manic depressive in- 
sanity are cases of coagulation or cycloid insanity. Paresis produced b 
lead poisoning is also unquestionably cycloid insanity. We cannot go 
much beyond that at present; but it is very probable that we shall find 
that some of the classes now recognized by medical men are not sufficient. 

I have tried to show you that an application of the theory of Claud 
Bernard, of reversible coagulation of proteins helps us in the study of phe- 
nomena connected with anesthesia, drug addiction, disinfection, strychnine 
histamine, potassium salts, curare, hay fever, and insanity. It will prob- 
ably help us in getting a better understanding of anaphylaxis and of im- 
munity reactions. That is quite a showing for two years’ work by three 
men. It is due entirely to the enthusiasm and efforts of Dr. Richter and 
Mr. Rutzler that so much has been accomplished. The work on insanity 
is really the outgrowth of work started by Dr. S. DeW. Ludlum of Phila- 
delphia, though the development has been along superficially different 
lines. Without Dr. Ludlum there would have been no colloid theory of 
insanity today. 

Since it is now possible, at least in some cases, to change a man with one 
type of insanity temporarily to normal, to the other type of insanity, and 
back again, it should be possible to develop a psychology of insanity which 
would be really worth while. 


Radio and Electricity Speed Hardening of Steel. Hardening the small! metal parts 
of typewriters, sewing machines, and the like may be speeded up by the use of high- 
frequency radio currents, ultra-violet light, and the electric spark, according to John J. 
Egan, research metallurgist of Long Island City, N. Y., speaking recently before the 
Amerjcan Society for Steel Treating. 

The steel is given this desired ‘“‘case hardening’”’ by nitriding, Mr. Egan explained. 
This previously has been a slow process, involving the heating of the steel while it is 
placed in a nitrogen atmosphere. After many hours of heating in contact with the 
nitrogen gas, it is cooled and its surface or ‘‘case’’ has become hardened. 

By subjecting the metal to ultra-violet light or to electrostatic fields caused by tl 
electric spark or high frequency radio currents, nitriding is speeded up and hard satis- 
factory cases are made in a short time, he reported. While Mr. Egan does not believe 
these methods to be commercially applicable at the present time, he thinks that further 
experimentation should make them so.—Science Service 





RESEARCH AND EDUCATION IN THE MEAT INDUSTRY 


C. RoBERT MOuttTon, INSTITUTE OF AMERICAN MEAT PACKERS, CHICAGO, ILLINOIS 


The Institute of American Meat Packers has been carrying on research 
long three general lines. The first deals with business problems, the second 
vith operating problems, and the third with the sciences underlying operations— 
1 other words with the chemistry and bacteriology of meat and meat products. 
Inder the first head come studies of retailing costs and consumer demand, a 
usiness survey of stocks on hand, and market trends. Under the second come 
nvestigations in the elimination of duplication and waste, the application of 
esearch to practice, and simplification of containers, supplies, and apparatus. 
he third line includes research into the food value and healthfulness of the 
roducts of the industry, canning problems, the curing of meat, spoilage, and 
similar bacterial problems, and lard. Educational ventures are in coéperation 
with the University of Chicago and include the writing of a literature of meat 
vacking and teaching along three levels of instruction. 


Service, economy, and efficiency express in three words the chief aims of 
he research activities of the Institute of American Meat Packers. Another 
way of stating its aims is: the Institute of American Meat Packers, through 
its research plans, purposes to aid the industry to achieve more efficient 
and economic production, to insure better distribution, to effect a better 
utilization of product, to improve the product, to increase the knowledge 
and skill of those who will guide the industry, and to put all its activities, 
in so far as is possible, on a basis of fact. 

The methods in use by the Institute are various. Such considerations 
as adaptability to the work, the availability of certain research agencies, 
and cost have been some of the deciding factors in the selection of methods. 

Results and achievements are still in the making. They are of such a 
quantity and quality, however, as to confirm the industry in its purpose 
und to assure further work. Both methods and results can best be shown 
by a description of the lines of work actually being carried on. 


Business Research 


In the field of business research the meat-packing industry is interested 
n ways of eliminating wastes in the handling of live stock, in the processes 
{ preparation of the products, and in the disposal of waste material. 
Investigations in these fields are leading to specific recommendations for 
the prevention of losses and the elimination of waste 

Another of the Institute’s activities is the consulting service which it 
ffers its members, thus assisting them in any of their operating or con- 
struction difficulties. This work is carried on by the Department of 
Packinghouse Practice and Research. Inquiries are sent in by the mem- 
vers to the department, which is assisted in its replies by a committee 
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selécted from outstanding operating men in the industry. It is readily 
seen that any member has the benefit of an exceptional service in thi: 
respect. 

This department also carries on practical experiments covering any new 
ideas presented to the Institute. These experiments are conducted by th 
members of the Institute in their own plants as a volunteer service on their 
part for the benefit of the membership asa whole. In this way the industry 
can protect itself against exploitation by persons having worthless ideas 
for sale. The membership has come to realize that, if the Institute places 
its stamp of approval upon any process or machine, it is well worth thei: 
consideration. 

A fertile case of economic loss in such an industry as this lies in the 
multiplicity of appliances, containers, and apparatus used by different 
plants, or even in the same plant, for similar or identical purposes. A 
survey of these appliances followed by a selection of a few types and a test 
of the selected models results in the acceptance of fewer forms and the 
realization of a great saving. One million dollars will have been saved in 
the next ten years through the first steps in the program of standardization 
of equipment and supplies. 

Cans, pails, and wooden tubs for lard, lard crates and export boxes, 
nailed wooden boxes and crates, and all wooden ware and cooperage in 
general are now being produced on standard specifications. Hand trucks, 
beef and pork trolleys, sausage, lard and sliced bacon cartons, cheese cloth 
and muslin, paper for wrapping smoked meats, ropes and twine, brushes, as 
well as net contents for packages of sliced dried beef, vinegar pickle prod- 
ucts in glass, and net contents of white wood packages, kits, eighths, 
quarters, halves, and whole barrels, and tierces are other items on which 
standard specifications already have been developed. Many of the stand- 
ards already have been adopted by packers generally, and approval of the 
others is practically assured. Additional work will start soon, which 
should greatly increase the amount of savings. 

In the work accomplished so far, the number of sizes and styles has been 
reduced from 806 to 26. In the case of the trolleys, one improved standard 
design was specified from 167 which manufacturers were keeping in stock. 
This makes possible not only a saving for the packer, which in turn will be 
passed on to the producer of livestock and the consumer of meat in the form 
of higher prices for meat animals and lower prices for meat, but for th« 
manufacturer as well, since his production and inventory costs are thereb) 
lowered. 

Retailing Costs and Consumer Demand 


In 1922 it was apparent that there was need of comparable data on retai 
meat distribution, costs, expenses, and profits. The value of this data i: 
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rather apparent. It serves as a norm with which any retailer can compare 
his costs.. Thus, he will be enabled to judge concerning the efficiency of his 
business and to find that part of it which needs reforming. The Institute of 
American Meat Packers recognized this need and appropriated a large sum 
to make this study. The codperation of the United Master Butchers 
Association, the National Association of Meat Councils, the United States 
Department of Agriculture, and Northwestern University, Evanston, was 
secured in obtaining the facts for this study. Most of the data for this 
report were obtained in New York City, Cleveland, and Chicago, although 
100 firms in other cities contributed. The material was collected by the 
Bureau of Business Research, Northwestern University, and the U. S. 
Department of Agriculture, Bureau of Agricultural Economics. The 
chief contributions of this report are: first, the determination of the average 
expenses, profits, and losses in retailing meat, and the amount of and reasons 
for variations from such averages; second, the establishment of reasonable 
norms of efficient distribution with which individual dealers may compare 
their own details of operations; and third, summarization, with respect to 
each phase of the trade, of the conditions which contribute to success and to 
failure. 

The Department of Agriculture followed the above report with one made 
by its own staff of business specialists. This report was called ‘Influences 
of Methods and Costs of Retailing and Consumers’ Habits upon the Mar- 
ket for Meat.” This was supervised by Mr. Walter C. Davis of the 
Department of Agriculture. The data for this report were obtained from 
1404 stores and twenty cities, and included every type of store selling 
meats. One of the outstanding features developed in this study was that 
retail meat dealers themselves were to blame for lack of confidence on the 
part of consumers. The report stated that few had honestly tried to advise 
their customers as to what constitutes quality in meat. Many dealers, 
the report stated, tried to convince consumers that nothing but the best 
was sold over their counters, whereas in reality they were handling only 
lower grades of meat. 

The need of an adequate study of retail costs and methods was drawn by 
the Institute to the attention of the National Live Stock and Meat Board 
and by it was placed before the United States Department of Agriculture. 
The Department obtained an appropriation of $25,000 to continue the 
study among the retailers. This was successful and for two successive 
years the sum of $25,000 has been appropriated for this work. Depart- 
ment Bulletin No. 1317 entitled “Retail Marketing of Meats,’’ by Herbert 
C. Marshall, specialist in Economic Research, Bureau of Agricultural 
Economics, was next issued. Tuhis did not go into the consumer angle of 
the retail distribution of meats. It was based on data gathered and com- 
piled before the Institute made its representations to the Board. 
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The next report was “Efficient and Inefficient Methods of Retailing 
Meat,” by Roy C. Lindquist, research agent in marketing, U. S. Depart- 
ment of Agriculture; research assistant, Northwestern University, Bureau 
of Business Research. The Institute of American Meat Packers, National 
Live Stock and Meat Board, and seven local branches of the United Master 
Butchers of America coéperated in this study. This report was guided by 
valuable suggestions in its preparation by Professor Horace Secrist, Director 
of the Bureau of Business Research, Northwestern University. The 
consumer phases of the survey were not discussed in this report, which the 
Department distributed to thousands of retailers throughout the United 
States. 

Further reports have been issued by the United States Department of 
Agriculture as Department Bulletins No. 1441, No. 1442, and No. 1443. 
The first by W. C. Davis, Assistant Chief Marketing Specialist, Bureau of 
Agricultural Economics, entitled ‘“Methods and Practices of Retailing 
Meat”’ dealt with the methods and practices in use in 20 cities and towns 
in 1924 and 1925. The second bulletin was written by K. B. Gardener and 
dealt with ‘“‘Margins, Expenses, and Profits in Retailing Meat.”” The third 
bulletin was entitled, ‘Consumer Habits and Preferences in the Purchase 
and Consumption of Meat” and was prepared by K. B. Gardener and L. A. 
Adams. ; 

Nutrition 


The meat industry is greatly interested in the subject of nutrition for 
two reasons. First, because it handles and sells food products. Second, 
because its raw material, the animal, must be properly nourished in order 
to be a good source of these food products. 

In the field of human nutrition the industry is using the research fund 
and fellowship method. Both the National Live Stock and Meat Board 
and the Institute of American Meat Packers have placed funds in research 
laboratories at educational institutions either directly or through the 
National Research Council. A National Live Stock and Meat Board 
Fellowship was placed at the University of Rochester under G. H. Whipple, 
dean of the School of Medicine and Dentistry. The subject studied was 
“The Use of Meat and Meat Products in Blood Regeneration.’ This 
work first showed the value of liver and kidney in blood regeneration. It 
was followed by the work of Dr. Minot and Dr. Murphy of Harvard Uni- 
versity on pernicious anemia. The result has been the establishment of 
the value of these two foods as well as lean meat for cases of anemia and the 
specific value of liver and liver extracts in cases of pernicious anemia. 
Thus a dread disease is being conquered. 

A second fellowship dealt with the use of meat and other high protein 
foods in reproduction and lactation. This fellowship was placed for the 
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first year at Columbia University under Dr. H. C. Sherman with Miss 
Florence L. MacLeod as fellow. For three following years the work was 
carried on in the Department of Dr. J. R. Murlin at the University of 
Rochester with Dr. H. A. Mattill in direct charge and Miss Mary M. 
Clayton as fellow. After the termination of this fellowship some work was 
continued by Miss Clayton. The Meat Board also supported with a small 
grant some work on meat in nutrition being studied by Dr. P. Mabel 
Nelson of Ames, Iowa. A small grant was also made to Professor James 
R. Slonaker of Leland Stanford University for his study of the effect of 
different percentages of protein in the diet. 

A third fellowship of the Meat Board was granted for three years to Dr. 
Russell C. Miller who worked in the laboratories of the Institute of Animal 
Nutrition at the Pennsylvania State College under Dr. E. B. Forbes on a 
study of the iron content of meats and the food value of the iron of meat 
products. This work has further established the value of meat foods as a 
source of iron for blood-building as well as for the general needs of the body. 

A fourth fellowship: or research grant of the Board has been given, as 
usual through the National Research Council, to Dr. George O. Burr of 
the University of Minnesota for his study of certain constituents of lard 
and other fats required for adequate nutrition. It appears that a com- 
pletely fat-free diet results in a diseased condition of laboratory animals 
even when fat-soluble vitamins are given. The disease affects the skin, 
especially of the tail, and causes kidney damage. Lard cures the condition 
while butter does not. Linoleic and linolenic acids prevent or cure the 
condition. Arachidonic acid may also be of value but oleic acid is useless 
for this purpose. 

The Institute from its own funds supported for two years a research 
at Ohio State University in the laboratory of Dr. R. B. Hoskins. Dr. 
F. A. Hitchcock was directly responsible for this work on the effect of meat 
on voluntary activity, vigor, and life span of the white rat. 

More recently the Institute helped finance an extensive experiment on 
the effect of the prolonged use of exclusive meat diets on two men. This 
work was sponsored by the Russell Sage Institute of Pathology in affiliation , 
with the Second Medical (Cornell) Division of Bellevue Hospital in New 
York City. The experimental subjects were Vilhjalmur Stefansson, the 
widely known Artic explorer, and Karsten Andersen, a companion in these 
Arctic explorations. Dr. E. B. Du Bois was in general charge with Dr. 
Clarence W. Lieb as Stefansson’s personal physician. Others taking 
active part in conducting the various phases of the experiment were: Dr. 
W.S. McClellan, Dr. H. J. Spencer, Dr. E. A. Falk, Dr. E. Tolstoi, Dr. J. 
C. Torrey, Vincent Toscani and Virgil Rupp. The experiment was highly 
successful and valuable scientific data were secured. The subjects en- 
joyed the best of health on an exclusive meat diet for the full duration of 
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the experiment which was a bit over one calendar year. The diet included 
muscle meats with their fat, liver, kidney, brain, bone marrow, and bacon. 
Veal, lamb, beef, pork, and some chicken were the meats used. There were 
no fruits, vegetables, cereals, starches, or sugars used and no milk, butter, 
or other dairy products. Nine detailed reports have been issued so far and 
one or two more are in the making. 

In the field of animal nutrition the industry has been working along two 
lines. The problem of soft and oily pork is one that vexes parts of the 
industry. The Institute is codperating with the United States Department 
of Agriculture and certain southern experiment stations on this problem. 
It also placed a research fellowship at Yale University under Dr. L. B. 
Mendel for a study of ‘“‘The Effect of Food upon Body Fat.” A second 
problem that interests the meat industry is the broad one concerning 
“Factors Affecting the Quality and Palatability of Meat.” This project 
was initiated by the National Live Stock and. Meat Board and it soon 
engaged the attention of the American Society of Animal Production and 
the Association of Land Grant Colleges. The work is enlisting the co- 
operation of the industry, the United States Department of Agriculture and 
twenty-nine state experiment stations. 


Scientific Research in the Meat Industry 


Under the term of scientific research those fields of investigation not 
specifically included under some other heading, such as nutrition, home 
economics, or packinghouse practice, will be discussed. This work in 
general has been directed by the head cf the Department of Scientific 
Research. In some instances other departments have codperated. 


Methods 


In the beginning a survey of the field of packinghouse problems was made 
by the committee on scientific research. The problems were then listed 
in a relative order of importance as viewed by the committee and director. 
The general problem of the prevention of spoilage was considered of first 
importance with the problem of stopping all deterioration in quality as a 
corollary. Specific and limited problems within these fields were recognized 
and listed. Other problems named were the prevention of corrosion of 
metal equipment, the better utilization of by-products such as blood, the 
function of curing agents, and the improvement in quality of lard to meet 
present consumer demand. 

Several methods by which these problems could be attacked were 
considered. Three general methods were recognized: first, fellowships or 
research grants to be placed at educational institutions having the proper 
personnel and equipment for the problem at hand; second, research fellow- 
ships at such institutions as the Mellon Institute for Industrial Research; 
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third, research by the staff of the Institute’s Research Laboratory under 
the direction of the Director of the Department of Scientific Research. 

The first method has certain advantages. By means of such fellowships 
one obtains the advice and guidance of excellently qualified experts. Also 
the laboratory and library facilities of the educational institution are made 
available. Publication of research from such institutions carries a certain 
guarantee of quality and lack of prejudice. On the other hand, the fellow 
may be working for a degree such as doctor of philosophy and so he may not 
give his full time to the subject. Again publication of results is not 
limited. This may be a distinct disadvantage when the problem involves 
important applications to practice. 

The second method enlists the direction of men devoting their full time 
to the administration of industrial research and secures space and general 
equipment without purchase. The overhead cost of such a scheme may 
be relatively high, especially if the industry supporting the fellowship is 
adequately supplied with its own directional facilities. 

The third method has been found to have numerous advantages. The 
Institute has a staff capable of supplying efficient direction of research 
while, at the same time, it does secure the practical touch from the members 
of its committees. The research laboratory staff is largely made up of 
men having their doctorates and experienced in the methods of research. 
They devote their full time to the problem in hand. 

In the field of nutrition the first method has always been used by the 
Institute as well as by the National Live Stock and Meat Board. The 
chief reason is that the results secured must be beyond the question of 
prejudice in order to have the fullest usefulness. Leaders in the field of 
nutrition have been enlisted in attacking problems in this field. 

The second method has been used in at least one instance. An industrial 
fellowship on the better utilization of blood was placed at the Mellon 
Institute as one of the first acts of the Department of Scientific Research. 

At the same time a fellowship to determine the cause of ham souring was 
placed in the Department of Bacteriology of the University of Chicago. 
This fellowship was due to the generosity of Arthur Lowenstein, an official, 
of Wilson and Company. Later its support was taken over by the Institute 
but the name of the original donor was retained in his honor. 

A majority of the problems receiving the attention of the Department of 
Scientific Research have been attacked by the third method. Foremost 
have been the various problems connected with the curing of meats, includ- 
ing color fixation, slimes and molds on meat products, method of cleansing 
and sterilizing apparatus and equipment, and the refining of lard. 

Special cases of this third method are those involving codperation be- 
tween two industries or between the Institute and some commercial agency 
not allied to the meat-packing industry. For several years the Institute 
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coéperated with the Tanners’ Council of America in a study of the methods 
best suited for the curing of hides. This work has involved the active 
coéperation of certain member companies which have allowed the Institute 
to use parts of their space and equipment. The Institute is also partici- 
pating in codperative research on corrosion in refrigerating machinery with 
the American Society of Refrigerating Engineers and four or five other 
agencies. In codperation with a manufacturer of a smoked salt the use of 
this product in meat curing was investigated. The use of various sugars in 
meat curing was studied with the aid of several producers of different 
sugars. 
Problems 


Many of the problems engaging the attention of the Institute have been 
named under the discussion of methods. It may be well, however, to give 
here a more or less complete list of the type of problems studied. These 
include the following: 


The washing and brining of hides 

The cattle grub 

Tuberculosis and the meat packer 

The better utilization of blood 

The cause and prevention of ham souring 

The use of raisin syrup and cerelose in meat curing 
Proprietary curing mixtures 

The use of sodium nitrite in the curing of meat 
The use of Hickory smoked salt in curing 

Leather belting versus rubber belting 
Concentrations of sodium nitrate in pumping pickle 
Corrosion studies 

The use of cane and beet sugars in curing 

The use of a high-grade second sugar in curing 

The cause and prevention of slimes on frankfurters 
The prevention of molds on meat products 

The use of ozonizers in the packing plant 

The use of sodium hypochlorite in the packing plant 
Factors affecting the penetration of curing agents 
Factors affecting the color of cured meats 

The cause and prevention of green rings in meats such as sausage 
The use of curing agents 

The caustic refining of lard 

Studies of lard—its manufacture and use 


In addition to these problems the Institute has been making a study of 
certain new types of canned meat where curing agents are relied upon to aid 
a moderate cooking process in giving keeping qualities to the product. 
Attention must also be given to the temperature of storage for such prod- 
ucts. This research involves chemistry and bacteriology as well as the 
practice of meat canning. Three groups have codperated in this work. 
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First the meat-packing industry through the Department of Nutrition of 
the Institute has been chiefly responsible for the work. In addition the 
Department of Bacteriology of the University of Illinois, as well as a very 
large producer of tin cans, has been interested in the problem. A special 
committee representing all three agencies has devoted much time to the 
problem, which is still being intensively studied. 


Education in the Meat Industry 


The plan adopted by the Institute of American Meat Packers in 1922 
contemplated the development of a program of industrial education which 
should do at least three things: first, provide a broad but specialized 
collegiate training for young men intending to enter the packing industry; 
second, furnish special training to intermediate subexecutives (prospective 
departmental heads) of promise already engaged in the industry; and 
third, conduct a continuation school for plant employees and junior office 
help. A committee on educational plans was charged with perfecting 
arrangements for putting this plan into effect. The result was the Institute 
of Meat Packing, a codperative educational venture between the University 
of Chicago and the Institute of American Meat Packers. The form of 
coéperation safeguarded the university’s scholarly traditions and provided 
for the utilization of the knowledge and experience of the industry. The 
Institute of Meat Packing was articulated with the School of Commerce 
and Administration from the beginning. The cean of University College 
was made director of the Institute of Meat Packing and later the dean of 
the School of Commerce and Administration served as director. Later 
the director of the Institute’s Department of Industrial Education became 
cirector of the Institute of Meat Packing. 

The first need in this new venture was for a literature of meat packing 
which could serve as a basis for instructional work. A first start was made 
in the spring of 1923 when the School of Commerce and Administration 
and the Institute Plan Commission coéperated in arranging and offering a 
series of eight lectures on the packing industry. While these were very 
general in nature and were not given for strictly pedagogical purposes, 
they nevertheless brought together sufficient material, never before cor- 
related, to attract an average attendance of about five hundred persons, 
most of them from the packing industry. The lectures were subsequently 
published in book form. 

The next step to be accomplished was the giving of four evening courses 
of instruction at the downtown headquarters of University College in the 
fall of 1923. These courses covered economics of the packing industry, 
accounting, superintendency, and science in the packing industry. Quali- 
fied men in the meat-packing industry were selected as instructors and 
other specialists in the industry were drafted as special lecturers. Courses 
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in the marketing of meat products, packinghouse finance, and beef and 
pork operations were added during the school year. 

Promptly at the close of each term the lectures or instructional material 
were committed to writing, were edited, and then were prepared for the 
home study courses that followed. The textual matter so developed was 
issued in the form of mimeographed sheets bound within heavy manila 
board covers. Later these were revised, and, as more material was 
developed by research, permanent printed books were issued. Thus there 
began the development of the literature of meat packing. 

The science course is of interest to the readers of the JOURNAL OF CHEMI- 
CAL EDUCATION and so some space will be devoted to it and its develop- 
ment. The first material was a series of lectures on the general scope of 
science in the industry, meat products, fats and oils, nitrogenous products, 
fertilizers and feeds, gelatin and glue, pharmaceutical products, nutrition, 
sanitation and spoilage prevention, the chemical and research laboratories, 
the chemical engineer, and coérdination of the scientific branches with the 
operating and executive departments. The lecturers were drawn from the 
University of Chicago, Northwestern University, and Armour Institute of 
Technology, from meat-packing establishments and their subsidiaries, and 
from the staff of the Institute of American Meat Packers. The writer 
was in general charge of the course, prepared the material for publication, 
became the instructor for this course when presented in connection with all 
three levels of instruction mentioned at the beginning of this section, and 
wrote the present printed text. 

A serious attempt had been made in the first presentation to codrdinate 
the various lectures and to weave a pattern out of the different materials 
being presented. This task was rendered easier by the spirit of the lec- 
turers. A more difficult problem was so to present the material that it 
would appeal to men of such diverse training as a master of arts in chemis- 
try from a leading eastern university and a packinghouse foreman of much 
experience but no formal training in education beyond grammar school. 
There were all degrees of variation between these two. The former found 
the course interesting because it showed the applications of chemistry and 
other sciences to packinghouse operations which were new to the chemist. 
The latter was interested because of explanations for packinghouse pro- 
cedures given in the course, explanations which were new to him. 

The course in science was not intended to train chemists or bacteriologists 
for the industry. It did attempt to make the student acquainted with the 
ways in which science could function in solving packinghouse problems and 
thus to give an appreciation of the service of science to the packing industry. 
It was what might be called a cultural course. The instructor had to make 
use not only of chemistry but also of bacteriology, physiology, and anatomy ; 
at the same time he had to be more or less non-technical but accurate. 
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This was found to be more a matter of the form of presentation, the use of 
simple words, and the spirit of approach of student and instructor rather 
than a mere talking down to the level of the least prepared student. 

As the scientific research program of the Institute developed, more and 
more material of direct value was made available. This new material in 
the form of reports and bulletins was presented to the classes. Later it 
formed the basis of the present text entitled, partly for euphony and partly 
for its symbolism, ‘‘Meat through the Microscope.” 

The third step in this course was the presentation of the original material, 
augmented by bulletins and reports partly in the making, to full-time 
resident students on the campus of the university. Laboratory work was 
added to acquaint the student with some of the properties of the various 
animal protein tissues found in the packing industry, the fats, and other 
products of the industry. Later this laboratory work was replaced by 
lecture demonstrations presented by the instructor. 

The types of student attracted to this more intensive course were various. 
He, of course, had as yet no experience in the industry, but he had on the 
average better preparation. Some groups of students were graduates of 
colleges of agriculture and were therefore pretty well prepared for this 
work in science. Others were students of commerce and administration or 
business courses who intended to enter the packing industry. Here 
again, the instructor had the task of reaching students of different prepara- 
tion but of common purpose. 

This educational venture is now closing its eighth year. Four printed 
texts have been issued and six texts in mimeographed form. The home- 
study courses to date give a total of 2206 course registrations with comple- 
tions in more than fifty per cent of the registrations. The evening courses 
show a total of 1951 course registrations. A number of students have 
taken several courses, while others have taken only one. In the resident 
work given on the campus there have been sixty-three students enrolled 
during the five years this work has been offered. 

In this venture in the field of industrial and commercial education the 
Institute has entered into codperative arrangements not only with the 
University of Chicago but also with other universities adjacent to im- 
portant packing centers. Columbia University, and the universities of Cin- 
cinnati, Wisconsin, Nebraska, and Maryland have actively codperated with 
the Department of Industrial Education of the Institute in the development 
of evening courses of collegiate grade for packinghouse employees. Plans 
are going forward to extend this work to a total of fifteen packing centers— 
in each case through the codperation of the best universities of the country; 
universities which are particularly qualified to conduct business and indus- 
trial education. 

The work in the field of education may be summed up by characterizing 
it as a progressively successful experiment. 





C.C. PERSON: A PIONEER IN EXPERIMENTAL AND THEORETI- 
CAL THERMOCHEMISTRY* 


FRANK T. GUCKER, JR., NORTHWESTERN UNIVERSITY, EVANSTON, ILLINOIS 


In 1849, C. C. Person, iired of applying endless ‘cooling corrections’’ to his 
calorimetric data, designed his ‘‘Calorimétre ou la Perte de Chaleur est An- 
nulée’’—the first adiabatic calorimeter. His contemporaries were less im- 
pressed perhaps by the ingenutty than by the complexity of his device and soon 
forgot it completely. It was not until 1905 that Theodore W. Richards and 
his collaborators independently developed adiabatic calorimetry into one of the 
standard methods of modern thermochemistry. 

With his calorimeter Person studied the heats of solution of salts at differeni 
temperatures and the heat capacities of the solutions. From these data he drew 
several interesting conclusions. In 1851 he correctly correlated the difference 
in the heat of solution at different temperatures with the difference in heat 
capacity of the factors and products in the reaction. His equation turns out 
to be a special case of the more general law connecting the change of heat of 
reaction with any independent variable, derived by Kirchhoff in 1858. In 
recognition of his priority of seven years, we have suggested that this relation be 
called the Person-Kirchhoff Law. 





Biographical Note 


Charles Cléophos Person was born 
in the year 1801, in the small French 
town of Mussy-l’Evéque, in the De- 
partment of Aube. He evidently ob- 
tained a well-rounded scientific educa- 
tion, becoming not only docteur és- 
Sciences physiques and agrégé des Sci- 
ences Physiques et Mathématiques, but 
also docteur en Médecine and agrégé 
de la Faculte de Médecine de Paris. 
The valuable Catalogue of Scientific 
Papers (1800-1863) of the Royal 
Society of London shows that, be 
tween 1830 and 1854 he was the 
author of thirty-one papers, the titles 
of some of which illustrate the scope of 
his scientific interest: ‘‘Surl’hypothése 
des courants électriques dans les 
Tiina Minin iia nerfs,’ “‘Recherches sur la chaleur de 

(1801-1884) vaporisation,’’ ‘‘Note sur le déplace- 











* Read before the Division of History of Chemistry at the Indianapolis meeting 
of the American Chemical Society, March 31, 1931. 
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ment du zéro dans les thermométres,”’ “Sur le siphon,”’ ‘‘Sur la pluie tombée 
a des hauteurs différentes dans les différentes saisons,’’ ‘Observations 
faites sur un des miroirs chinois, dits miroirs magiques.”’ 

Person’s early work was carried out while he was a professor of physics at 
the College Royal de Rouen. After his first two papers, dealing with physi- 
ology, appeared an article ‘Sur les moyens de prévenir les explosions des 
machines a vapeur.”” This marked the beginning of his interest in thermo- 
chemistry and between 1842 and 1852 he contributed seventeen articles on 
the theory and practice of thermal measurements. 

Meanwhile, in 1845 he was called from Rouen to become professor of 
physics in the Faculté des Sciences de |’ Université de Besancon. There his 
most important work was done and in recognition he was made Chevalier de 
la Légion @’honneur. He became dean in 1851 and retired in 1856. Nearly 
thirty years later he died in Nice, at the age of 83. 

Strangely enough, Person and his excellent and original scientific contri- 
butions have been so far forgotten that his name does not appear even in 
French biographical dictionaries devoted to men of science of the last 
century. Weare indebted to M. Maurice Fallot, professor of physics in the 
University of Besancon, for our brief biographical note and also for the 
photograph for which he kindly furnished the negative. It is a copy of one 
in the possession of the University of Besancon. 


The Adiabatic Calorimeter 


Person’s early thermochemical investigations dealt with latent heats of 
fusion and of vaporization and with the technic of thermometry. The 
study of the heats of fusion of salts naturally led him to a determination of 
the corresponding heats of solution in water. In this research he was 
confronted with one of the fundamental problems of thermochemistry. 
How is it possible to determine the heat change in a calorimeter which is 
not at room temperature and which consequently is continually exchanging 
heat with its surroundings? His contemporaries expended much labor 
in trying to correct for the errors thus introduced; Person displayed his 
experimental genius when, in 1849, he designed his Calorimétre ou la Perte de 
Chaleur est Annulée—the first adiabatic calorimeter (1). The accompanying 
reproduction of his original drawing well illustrates his apparatus, which 
may best be described by a somewhat condensed free translation of his own 
words. 

A CALORIMETER IN WHICH HEAT LEAKAGE IS ELIMINATED 


The various protective coatings with which a calorimeter is often sur- 
rounded diminish the thermal leakage, but are themselves heated at the 
expense of the calorimeter. It is difficult to evaluate the heat thus lost at 
the start of different experiments. The coverings, while diminishing the 
loss of heat, actually introduce more uncertainty in its measurement. 
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PERSON’S CALORIMETER 


That is why I originally 
preferred to use a bare 
calorimeter. Lately, 
however, I have used a 
very simple method of 
making the loss practi- 
cally nil. It is clear that 
the problem could be 
solved by maintaining 
around the calorimeter 
an environment which 
was always at the same 
temperature as the calo- 
rimeter itself. 

The environment that 
I used is formed by a 
double-walled tin vessel 
B that I call the envelope. 
The space between the 
two walls is filled with 
water which is brought to 
the desired temperature 
by means of an exterior 
vessel A, half filled with 
warm water, which can 
be raised or lowered so as 
to immerse the envelope 
more or less completely. 
The calorimeter is sup- 
ported by its rim on that 
of the envelope, from con- 
tact with the rest of 
which it is separated by 
an air space of about two 
centimeters. At first I 
soldered the rims and 
evacuated the space 
around the calorimeter, 
but for various reasons I 
abandoned this arrange- 
ment. The figure gives 


an adequate idea of the mechanism and shows the use made of the foot 


of M. Regnault’s eudiometer. 


A differential air thermometer D, on the scale of which each degree is 
60 mm. long, is placed with one bulb in the water of the calorimeter and 
the other in that of the envelope; these bulbs being just the height of the 
liquid in which they are immersed. The liquids are continually stirred by 


clockwork. 


With the crank which regulates the height of the outer vessel A, it is 
easy to keep the index of the differential thermometer at zero after the first 


few moments of the experiment. 
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Actually, since the envelope encloses only the bottom and sides, it must 
»e kept at a temperature slightly above that of the calorimeter, to com- 
yensate the loss through the lid. The index of the thermometer is there- 
‘ore maintained not at zero but at some small value depending on the differ- 
nce between room temperature and that of the calorimeter. The correct 
position of the index is determined by preliminary experiments in which 
he calorimeter is filled with warm water and its temperature kept rigo- 
ously constant. The thermometer 7 does not vary more than five thou- 
sandths of a degree for hours at a time, even when the calorimeter is eight 
wr ten degrees above room temperature. For an excess of five degrees, the 
index should be at one degree, with the stirrers going continuously. During 
he experiments the position of the index is determined by the reading of 
a second differential thermometer d which gives immediately the difference 
between calorimeter and room temperature. One bulb of this is in the 
calorimeter and the other 7 in the surrounding air, or better in a small 
vessel containing water at the temperature of the room, to avoid acci- 
dental fluctuations. 

Generally I replace the two differential thermometers with a simple 
mercury thermometer immersed in the envelope. From the room tempera- 
ture, which remains practically constant, I calculate a little table before 
each experiment. With the aid of a magnifying glass, I follow the ther- 
mometer T in the calorimeter and from the table I assign the temperature 
to which my assistant is to adjust the envelope. The temperatures are 
recorded so that after an experiment one can always calculate the heat 
gain or loss through the lid and through the rest of the surface. This is a 
necessary precaution when the experiment produces sudden variations 
which the envelope does not follow rigorously. 


Although Person’s contemporaries were familiar enough with his work to 
refer to it in their own, none of them was sufficiently impressed with his 
method of calorimetry to develop or improve it. His ingenious attempt to 
overcome one of the fundamental difficulties encountered in all thermo- 
chemical investigations was speedily forgotten and apparently nearly a 
half century elapsed before the same idea was once more suggested. 

In 1895, Holman (2) of the Massachusetts Institute of Technology 
pointed out the advantage of maintaining the environment at the same 
temperature as the calorimeter itself. He did not, however, try to realize 
this condition experimentally and his suggestion was not followed at the 
time. 

Ten years later, adiabatic calorimetry was independently evolved by 
Cheodore W. Richards (3). In its subsequent development and simplifi- 
cation the method has found wide usefulness and is now well known and 
recognized. ~ 


Heat Capacities of Salt Solutions 
Graham appears to have been the first to notice that dissolving a salt 


in water causes a rise or fall in temperature, the magnitude of which de- 
pends on the temperature at which the experiment is carried out. In order 
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to calculate the actual energy change in the process, Person now studied the 
heat capacities of a number of salt solutions. From these data he also 
drew a number of interesting conclusions. 

He found that the heat capacity of salt solutions is always less than the 
sum of the heat capacities of the constituents. We now know that in the 
case of strong electrolytes it is actually less than that of the water alone. 
He also observed a greater regularity between the heat capacities of the 
solutions and those of their constituents, if the heat capacity of the fused 
salts were used. From this he drew the bold conclusion that the salt in solu- 
tion is like the fused salt rather than a very finely divided powder. This 
agrees well with our modern idea that in the fused state and also in solu- 
tion the salt exists as free ions and not as molecules. 


Heats of Solution and Their Temperature Coefficients 


After determining the necessary specific heats, Person measured the 
“latent heat of solution’ of a number of common salts at several different 
temperatures. He confirmed Graham’s observations and was able also to 
correlate changes in the heats of dilution with differences between the heat 
capacities of the factors and products. In his own words (5): 


After having measured the latent heat solution of a certain number of 
salts, we can draw some generalizations from the measurements. Let us 
examine first the influence of temperature. 

For sodium chloride and for sodium and potassium nitrates we find that 
less heat is absorbed as the temperature is raised; while the reverse is true 
for sodium phosphate and even for sodium nitrate when it is dissolved in a 
very small amount of water. All these differences in the value of q (heat 
absorbed) at different temperatures are easily explained by the difference 
between the heat capacity of the solution and that of its constituents. For 
example, to heat 1 gram of common sait and 7.28 grams of water from 0 to 
20 degrees requires 20 X (0.214 + 7.28) = 150 calories, while the solution 
requires only 20 X 8.28 X 0.872 = 144.4 calories. In consequence, if the 
salt is dissolved at 20 degrees, it will absorb 5.6 calories Jess heat than if it 
is dissolved at 0 degrees. These 5.6 calories diminish by just so much the 
heat which will become latent at the time of solution. That is why, at 0 
cegrees, we have found 18.7 calories for the latent heat, while at 20 degrees 
we have found only 13.3........... 

In general, if we call 


the specific heat of the solid salt, 

that of the solution, 

the number of grams of water per gram of salt, 

the (Centigrade) temperature at which the salt is dissolved, 
the latent heat (per gram salt) found at this temperature, 
that which would be found at zero degrees, we have 


k+p _ = 
e+ | | (1 + p)ée qo 
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This equation of Person’s may be rewritten in the form: 


—q = —go + [(k + p) — c(l + p)](@ — 0) 


Here (k + p) represents the heat capacity of the factors and c(1 + p) that 
of the products of the reaction. This equation is identical with that which 
seven years later Kirchhoff (6) formulated for the variation of the heat of 
formation of water with change of temperature: 


Qa=Q+ (7 — yh — 24) 


Here Q; and Q represent the heat /iberated at t, and t, respectively, and 
y’ and y represent the heat capacities of the factors and products of the 
reaction. 

Kirchhoff’s theoretical treatment was superior to that of Person, since he 
showed in an elegant and perfectly general manner how the total energy 
change in a reaction depends not only on temperature but also on any 
other independent variable, such as pressure, volume, or concentration. 
We have no desire to detract from his work, but, in recognition of Person’s 
prior discovery of the effect of temperature on the heat of reaction and to 
avoid confusion with the other laws of Kirchhoff in the domain of pure 
physics, we have suggested (7) that this relation be called the Person- 
Kirchhoff Law. 

Conclusion 


For his work between 1842 and 1852, C. C. Person should be recognized 
as an able pioneer in experimental and theoretical thermochemistry. 
During these ten years he invented the adiabatic calorimeter, which is now 
invaluable for precise thermal measurements. He discovered that the 
heat capacity of electrolytic solutions is less than that of the constituents— 
a striking fact which still challenges full theoretical explanation. Finally, 
he found that the heat of solution of a salt varies with temperature and he 
correctly formulated the thermodynamic law which governs this change. 
The pleasure of discovering this seemingly forgotten work will be enhanced 
if the present article recalls a glimpse of Person and gains for his discoveries 
the recognition which they deserve. 
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EVALUATING GENERAL CHEMISTRY TEXTS 


CaRL G. CAMPBELL, MARSHALL COLLEGE, HUNTINGTON, WEST VIRGINIA 


Reference to the United States Catalog indicated that some 290 general 
chemistry tests were available for the use of college classes between the 
years 1912 and 1927.- A questionnaire developed the fact that not more 
than sixteen of these texts were actually in use in seventy-four state 
teachers’ colleges, only thirteen in seventy-six state normal schools, only 
four in sixteen city normal schools, and only one in a county normal school. 
In these four types of teacher-training institutions, which reported 138 
courses in college general chemistry, text number one was used in thirty- 
eight instances, text number two in thirty-six, and text number three in 
twenty-seven. These three texts aggregate seventy-three per cent of 
the total usages of texts in general inorganic chemistry. 

With these facts before us we enlisted the help of 133 teachers of chem- 
istry, authors of general chemistry tests, and specialists in science educa- 
tion in an effort to evaluate these texts and find out why they were used 
with such apparent success. These 133 collaborators were asked to state 
what criteria they considered significant in evaluating the material in a 
general chemistry text. A list of the criteria obtainable from various 
existing score cards was sent to them. They were asked to rate these 
criteria and to suggest any points that had not been mentioned, 

After a careful check of all the answers received, it appeared that twenty- 
nine definite criteria would include practically every point considered 
important. These were placed in three distinct groups entitled Physical 
Make-Up, Factual Material, and Professional Material, respectively. 
All other points mentioned were included in Miscellaneous Criteria ap- 
pended to the three groups, making thirty-two criteria in all. The mean 
scores awarded by the collaborators determined the comparative rating 
of the criteria. They were then placed in rank order on the score card, 


as follows: 


Score Card for General Chemistry Texts in Teacher-Training Institutions, 


by Carl G. Campbell, Marshall College 
Text 


Rank Group 
Score 


Order Order i 
1 2.A. If theories and laws are adequately presented, but without con- 


suming an undue amount of space 
2 2.C. If explanations are clear and understandable 
3  2.D. If experiments described in the text are well chosen to illustiate 
the principles involved 
2.B. If purely descriptive matter is effectively written, but without 
the usual encyclopedic effect 
2.F. If new principles and discoveries are given proper consideration 
and sufficient explanation 
2.E. If industrial processes receive due, but not undue, emphasis on 
the basis of training for teaching 
3.C. If interest is aroused and maintained throughout 
1,G, If up to date by recent publication or revision 
2404 
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Rank Group Text 
Order Order Score 


9 1.C. If the illustrative material is well handled 

10 3.D. If pedagogical principles are observed in arrangement 

11 3.B. If the stated objectives are definitely realized 

12 1.B. Ifthe type is clear, the spacing correct, etc 

13 3.M. If the teaching inspiration obtainable from useful applications 

of chemistry is evidenced 
3.0. If such teaching aids as tables, indices, problems, bibliographies, 
standard tests, etc., are included 

If pedagogical use is made of demonstrations................ 
If objectives are clearly stated early in the text.............. 
If definite study outlines are furnished the student 
If methods used to secure emphasis are sound 
If the general esthetic effect is good 
If intelligent use is made of reference material............... 
If modern testing material and reviews are included.......... 
If due appreciation for other sciences is manifested........... 
If a good reputation has been earned by years of use......... 
If the science is given historical treatment 
If great teachers of chemistry are introduced 
If the binding is durable and the paper strong 
If the cost is reasonable, everything considered 
If miscellaneous factual material is sufficient 


If directions and materials for the use of clubs and societies are 
included 
If miscellaneous professional material is adequate 
If miscellaneous physical make-up of text is correct 
1000 


These scores were assigned to the criteria of a perfect text by 133 teachers, 
textbook writers, and science education experts. 

Having thus determined and evaluated the points that experienced 
teachers and students of science education believe should be included in a 
satisfactory text, the next problem was to find out how well the three texts 
used in seventy-three per cent of the courses reported present these im- 
portant features. 

This study was entrusted to Mr. Leonidas V. Wilder, who was a graduate 
student in a course entitled ‘‘Materials and Methods for Teaching Chem- 
istry in Teachers’ Colleges.”” This course was conducted by Dr. Hanor 
A. Webb, head of the department of chemistry at George Peabody College 
for Teachers. 

Although these texts are the most successful we have on the market 
today, it is evident that they might be improved in professionalized con- 
tent if they are to be used in teacher-training institutions. In fact, there 
seems to be a demand for the type of text that will emphasize this teaching 
phase of the science. A study of the score card will show the features 
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Scoring* of Three Texts by Leonidas V. Wilder at George Peabody 


College for Teachers 


Group Rank Perfect 
Order Order Score Text No. 1 Text No. 2 Text No. 3 


LA. 19 22 18 19 17 
B. 12 27 15 20 15 
cS: 9 34 30 28 27 
Dd. 26 17 15 13 16 

Y of 15 11 11 12 
23 20 18 19 if 
8 37 27 32 25 
29 12 11 11 11 
4 4 £ 
157 144 
85 88 85 
65 66 
80 80 
75 76 
46 55 

62 

10 

426 

22 

25 

30 

30 


14 


367 229 221 
1000 805 804 


* This scoring was done under the direction of Dr. H. A. Webb, head of the de- 
partment of chemistry at George Peabody College for Teachers. 


that teachers of chemistry think should be developed in such a book, 
and a careful scoring of the text in use will indicate to the teacher which 
are the weak and strong points of the teaching tool. 

Before a change of text is made, a careful scoring of the text in use should 
be made, as well as a comparative scoring of the texts which are under 
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consideration. Dr. Hal D. Draper, of Fresno State Teachers’ College, 
made such a comparison when he was selecting a text and he chose the 
book which stood the test of scoring better than its chief competitor. 

Our successful textbook writers may readily improve their books in 
this way, at least from the point of view of the teacher in a teachers’ 
college or normal school, and as the texts approach perfection the quality 
of instruction will be improved. Any teacher, no matter how experienced 
and able, can teach better from a good text than from a poor one. Any 
text, no matter how well planned and written, will be a better teaching 
tool if it pays more attention to the mechanics of teaching. 


New Cleansing Substance Is Strong as Lye, but Not Violent. A new and powerful 
chemical for cleansing purposes is described by Chester L. Baker, industrial chemist of 
Berkeley, California, in a report to the American Chemical Society. The preparation 
is known to chemists as sodium metasilicate. It is proving especially effective in com- 
mercial milk-bottle washing and other operations where a very thorough riddance of 
grease from glass is necessary. 

Unlike soap, the new cleanser calls for no vegetable or animal matter in its manu- 
facture. It is very closely related to water-glass, the sirupy product employed com- 
monly in egg preservation. Like water-glass, it requires only soda and sand as its 
essential chemical sources. 

For many years chemists were unable to crystallize the silicate so as to get a stand- 
ardized white powder which could be readily dissolved as needed. The new washing 
agent is the outcome of industrial success in crystallizing metasilicate with five parts of 
chemically combined water. The result is a granulated solid, handy to use, and with 
peculiarly effective habits. 

It is claimed that sodium metasilicate has the highest alkalinity of any washing 
compound save only common lye. Within limits, cleansing ability is measured by in- 
tensity of alkaline chemical activity. Unfortunately lye is not only too active for use 
in washing cloth of any kind, but is so powerful that it will attack even hard glass as well 
as such metals as aluminum, tin, and zinc. The metasilicate, while containing a large 
percentage of available alkali, holds its main strength in reserve, and releases it in just 
sufficient intensity to attack the most refractory greases without damage to the article 
washed. In this performance it seems to excel even the very popular and highly ap- 
proved trisodium phosphate of commerce. , 

Sodium metasilicate, according to Mr. Baker, has the power of making common 
soap yield more abundant suds than soap and water alone would produce. Quantity of 
suds is regarded as a critical index of efficiency. Furthermore, metasilicate solution has 
an unusually high power of wetting glass. This ability permits the pushing aside and 
elimination of grease. At the same time no poisonous material is involved. A con- 
siderable use of the preparation in laundries is anticipated. 

Although possessing these valuable qualities in solution, sodium metasilicate must 
be handled with care in the granular form in which it might be retailed. The sprinkling 
of the solid granules upon the wet surface of a painted board would cause serious damage 
to the finish on account of the formation of highly concentrated alkali solution around 
the granules. A careful user will see that the material is thoroughly dissolved before 
use.—Science Service 





ADAPTING ORGANIC LABORATORY WORK TO THE STUDENT 


Joun W. CuittuM, COLLEGE OF WoosTER, WOOSTER, OHIO 


After a student has performed those experiments which are essential to all 
elementary organic laboratory work, the program should be adapted to suit his 
individual needs and interests. 

The writer has used a plan which provides for this adaptation. For a part 
of the year each individual student selects his own program, subject to the 
approval of the instructor. In this way the student works with greater enthusi- 
asm, and his study is directed along lines which he may care to follow in later 
years. The advantages of the newer method far outweigh the disadvantages. 


There are certain fundamental experiments that should be performed 
by every student of elementary organic chemistry. The writer feels, how- 
ever, that after the student has completed this part of the work the program 
should be varied in order to provide for the best interest of each individual. 
In this way the student may pursue a line of investigation different from 
that followed by any other member of the class. This article reports a plan 
which has been successful during the past two years. 


The Plan 


The course is so organized that during the final four weeks of the year 
(six clock hours per week) the program is particularly adapted to the 
individual student. During the month of March two lists of experiments 
are posted. One of these consists of work to be found in the student’s own 
manual, and the other consists of preparations which are to be found in 
reference manuals, handbooks, dictionaries, journals, and patents. The 
student is directed to select his own program for the time in question. The 
posted lists are merely suggestions, and the student may elect his entire 
program from other work. Further instructions to the student are as 


follows: 


1. Locate acceptable procedure. 

2. Determine whether requisite materials may be obtained at the 
storeroom or elsewhere. 
Estimate the time required by each experiment, and the total 
time. Plan enough work to consume twenty-one hours. Re- 
member that one can accomplish more in two three-hour periods 
than in three two-hour periods, and that frequently more than one 
preparation may be in progress at a time. 


The additional three hours of the period is reserved to allow for finish- 
ing touches here and there, or for additional experiments in individual 


cases. 
2408 
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The Conference 


The conference with the instructor is generally held at a certain specified 
time. At the conference the instructor uses the opportunity to revise the 
student’s estimate of time, give special suggestions on certain procedures, 
or discourage (if necessary) work too elementary, too difficult, or otherwise 
undesirable. The program which is finally adopted is then recorded by the 
instructor. In exceptional cases the student is asked to make his plans 
more complete, and then report for further conference. 

In general, the instructor uses the power of veto as little as possible, and 
even allows the student to attempt experiments where there exists little 
chance for complete success in the time available. 


The Type of Work 


The experiments chosen by the students were quite varied. The follow- 
ing may be mentioned as indicating the interests of the various individuals: 
quinone, quinoline, cinnamic acid, monochloracetic acid, helianthin, indigo, 
lead tetraethyl, estimation of nicotine, mercurochrome, aspirin, and barbi- 
tal. At one time a team of two, and at another time a single student, 
attempted to prepare adrenalin, starting with catechol. 

In such cases as the preparation of mercurochrome, adrenalin, or indigo 
(from phthalic anhydride) the students had to make a careful survey of the 
literature in order to secure adequate directions. 

In each class where this plan was tried, there were several who were 
interested in very elementary research problems. Attempt was made to 
guide these students into work which offered some promise of success in 
even the short space of twenty-four hours. Some of these problems re- 
quired the preparation of an ester of some unusual acid or alcohol which 
happened to be available, or the phenyl hydrazone of some less common 
ketone. 

Observations 


1. Fifty-three students have participated in the scheme as described 
above. 

2. The majority have been quite enthusiastic in codperating to the’ 
fullest extent. 

3. There has been no noticeable inclination on the part of any student 
to neglect this part of the work any more than the formal assignment. 

4. Many students labored diligently in the search for unusual methods, 
and in the examination of Beilstein’s Handbuch and the journals. 

5. In a few cases students failed to accomplish their total scheduled 
program, principally due to the extremely advanced nature of the work. 

6. The writer feels that in every case the results were worth while, that 
the students worked along lines as close as possible to their own interests, 
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and that the somewhat greater investment of time by the teacher reaped a 
much higher return in accomplishment. 


Student Reactions 


At the close of the second year, the instructor asked the members of the 
class to give their opinions as to the advantages and disadvantages of the 
plan which they followed. The replies were entirely voluntary, and so were 
not received from the whole class. The instructor believes that the replies 
were made with all frankness and with considerable deliberation. Some of 
the most frequently mentioned points are indicated herewith. 

Advantages—Arouses ingenuity of the student, allows student to follow 
his own desires, stimulates interest, gives greater experience in use of the 
chemical literature, helps instil research spirit and give knowledge of re- 
search practice. This last comment was offered principally by those 
students who were actually engaged in some elementary research problem. 

Disadvantages—Students may not be qualified to select work, some may 
neglect work more. 

The writer has already given his own observations concerning the second 
of these objections. Answer may be made to the first objection that the 
student should feel free to consult the instructor about his interests, future 
plans, and their possible relation to the selection of experiments. All this 
may be done before the final conference hour. 


Germ of Smallpox Believed Found by English Scientist. Demonstration that the 
germ of smallpox is probably a minute spherical body 1/125,000 of an inch, or one-fifth 
of a micron, in diameter, near the lower limit of microscopic visibility, was announced 
before the meeting of the British Association for the Advancement of Science on Mon- 
day, September 28, by Prof. J. C. G. Ledingham, director of the Lister Institute of 
London. 

This climaxes the medical war against smallpox, which began with Jenner’s dis- 
covery of vaccination, long before Pasteur founded bacteriology. Although smallpox 
has been a disease absolutely controlled for decades, incongruously enough its causative 
organism has been heretofore unknown. For a quarter of a century, minute spherical 
bodies have been found in certain virus diseases, such as smallpox and cowpox, but 
these have always been ignored. Their agglomerations constitute large inclusions 
which are striking features in the body cells and in the pox lesions of patients. 

Prof. Ledingham made practically pure suspensions of minute bodies from fowlpox 
and vaccinal lesions, and found that they reacted specifically with serum from animals 
that had recovered from attacks of fowlpox or vaccinia. He also demonstrated the 
presence of specific agglutinins in the blood serum of a rabbit inoculated with vaccinia. 
Agglutinins are substances of as yet unknown nature whose presence in the blood 
causes bacteria and other foreign bodies to gather together in clumps. 

Prof. Ledingham believes “that in a fairly large group of virus diseases of both 
plants and animals such minute elementary bodies are very likely to be found if care- 
fully sought. Such demonstrations would materially assist the study of virus infections 
whose infective particles are below microscopic vision.’’—Science Service 

















A ONE-YEAR COURSE IN CHEMICAL GERMAN 
SAMUEL KROESCH, UNIVERSITY OF MINNESOTA, MINNEAPOLIS, MINNESOTA 


Is a one-year college German course for chemists and chemical engineers 
worth while? An experiment in such a course at the University of Minnesota 
with engineering students has been unexpectedly successful. 

The course begins at once with chemical German prose, taking up only most 
necessary essentials of grammar and emphasizing particularly sentence 
structure and thought content. in the final quarter of the course the students 
are reporting on articles read in German chemical journals. 


The importance of the study of technical German as a tool for chemists 
and chemical engineers is universally recognized and yet the pressure of a 
constantly increasing number of supposedly more essential courses has 
gradually been crowding German courses in our chemistry and chemical 
engineering departments to the wall. It is not an easy language to learn, 
at least in comparison with the Romance languages, and the general 
feeling is that unless at least two or three years can be devoted to it, 
the time spent is largely wasted. But the exigencies of the course schedule 
for chemical students will not allow the devotion of so much time to the 
study; therefore, in many institutions the language has been eliminated 
altogether from the schedule. In some institutions there might be found 
a place for the subject if it could be reduced to a year or a year and a half. 
Is a course of that length worth while? Possibly the following discussion 
may prove of some value as the testimonial of an experiment. 

Several years ago the chemical engineering department at the University 
of Minnesota was confronted with the problem indicated above. The 
course for chemical engineers at that time was devoting two years to 
German, the first year’s work including the usual beginning course, drill 
in grammar and easy stories, and the second, special chemical prose. 
The introduction of new courses in the schedule made it necessary to cut 
down this time to one year. The German department was, therefore, 
confronted with the problem of giving chemical engineers a so-called 
reading knowledge of chemical German in one year of four recitation hours 
per week. It was understood that this was experimental, and if un- 
successful, German might be eliminated altogether. 

This situation naturally entailed an entire revision of the procedure 
in giving the course. In consultation with Professor Charles A. Mann 
of the chemical engineering department it was decided, in the first place, 
that the one year’s work previously devoted to oral, conversational, 
grammatical drill work, the reading of easy stories, etc., would have to be 
dispensed with entirely. The student would have to devote himself 
exclusively to a vocabulary of chemical German. Consequently, chemical 
German in the form of reading material, treating simple laboratory experi- 
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ments, was introduced from the first day. The work began with the usua! 
drill on pronunciation, the students being held to a great deal of ora! 
reading, both individual and in concert, especially during the first quarter. 
The purpose of this was naturally to make use of the ear as an important 
factor in learning the foreign language. The reader used (Fiedler-Sand- 
bach, ‘‘A First Course in Science German’’ Oxford Press, London and New 
York) contained a very brief summary of the essential grammatical forms 
for reference. This, supplemented by additional material by the teacher 
with occasional manipulations of verb and noun forms, 7. e., changing a sen- 
tence or phrase into other tenses, or singular forms to plural, etc., represented 
the only purely grammatical work of the course. The stress from the 
beginning was put on a comprehension of the material read with the analy- 
sis of the sentence structure. The lessons took up certain grammatical 
points each day, these being illustrated in the reading material. In the 
first quarter, in somewhat over forty lessons, the essential grammatical 
material was covered, including especially the attributive participial 
construction and passive voice, so common in expository chemical prose, 
and also the most common uses of the subjunctive in this type of prose. 
This was a big dose of grammatical material to assimilate (possibly too 
big), due to the fact that we were following the reading material in the 
text and reading that through in one quarter. A better disposition of 
the grammatical material will be made as soon as we compile additional 
graded reading material to supplement that in the text. Then the working 
over of the grammatical material for the first time may be extended over 
a quarter and a half or two quarters. 

In the second quarter Greenfield’s ‘“‘Chemical German” (Heath & Co., 
New York) was used and read in the same way with either topical re- 
view of grammar or at least a continuous reference to grammatical con- 
structions illustrated in the reading material. In the second half of this 
quarter assignments in outside reading from Ostwald’s* “‘Die Schule der 
Chemie” (Vieweg und Sohn, Braunschweig) were given, on the average three 
to six pagesa week. Translation, drill in vocabulary and idioms, etymology, 
word formation, and the study especially of prefixes and suffixes, made up the 
work of the class. Only a part of the hour was devoted to translation; easy 
passages, except in the beginning of the course, were hardly ever taken up 
for translation. A good many times the student was asked merely to 
give the thought of a certain sentence or passage. The idea which the 
language conveyed was constantly stressed rather than the mere transla- 


* Since the purchase of the Ostwald, a book of some 450 pages, would entail a 
rather too heavy expense on the student, the School of Chemistry Library ordered some 
15 copies to be kept on reserve in the library for the use of the students. We hope to 
find a more suitable book for this purpose but so far the simple dialog form of this 
text has proved the most suitable. 
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tion. Complicated sentences, however, were always analyzed and trans- 
lated, or at times paraphrased. The ideal of the ultimate attainment 
of the thought in the language without translating was constantly kept 
before the student with the encouragement to try this first with the simple 
sentences and then with the more complicated. 

In the third quarter the reading material both in class and outside was 
gradually increased. In addition to the completion of Greenfield men- 
tioned above, Lassar-Cohn, ‘‘Die Chemie im Taglichen Leben”’ (Heath& Co., 
New York) was read. For the outside reading Ostwald was continued and 
during the last half of the quarter, articles from current chemical journals 
were assigned and reported on. The students were given a list of some thirty 
German chemical periodicals found in the library of the school of chemistry. 
From this list the following journals were most frequently used for the 
reports: Brennstoff Chemie, Chemiker Zeitung, Chemische Industrie, 
Journal fur Praktische Chemie, Papier Fabrikant, Zeitschrift fur Farben- 
industrie, Zeitschrift fir angewandte Chemie, and Die chemische Fabrik. 
The report, as in the case of the Ostwald, was a short written synopsis or 
abstract of an article of from 1000 to 2000 words in length. This proved, 
on the whole, a very successful move, because it gave the student an 
insight into the actual practical value of his study, many students be- 
coming much more interested in the subject because of the matter to be 
gleaned from such an article. Throughout the whole year’s course weekly 
written quizzes were given consisting of translations, paraphrasing, gram- 
matical, and vocabulary drill, etc. 

During the first year in which the one-year course was tried out, the class 
of students taking the old two-year course were also finishing up. This 
gave us an opportunity to compare the results of this one-year course 
with what had been accomplished with the two-year course. At the end 
of the third quarter the same test, consisting almost entirely of sight 
translation, was given to both classes. A comparison of the results in 
the two classes showed almost no difference in reading ability between the 
two classes among the upper third or fourth of the class, 7. e., in the A and 
B grade students. In the middle and lower registers the students with 
the two years made a somewhat better record. In making this com- 
parison, it must be kept in mind that both classes had had one year of 
chemical German, the two-year course having, however, the advantage of a 
year’s literary German plus a greater amount of time spent on grammar. 
Even so, it is suprising that the difference between the two classes was not 
considerably greater. One inference to be drawn from this is that reading 
chemical German is very different from reading the usual beginning 
German. This discrepancy in the two types of work has been further 
emphasized by our experience in finding students with fifteen quarter 
credits in the regular beginning literary German who transferred to the 
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third quarter of the chemical German course unable to keep up wit! 
students who had had only one-half as many credits in German as the 
and, in a number of cases, actually failing to keep up with the work of th 
second quarter of the one-year course, whose members had had only fou 
credits in German. 

Such a course as that outlined above may, without doubt, be consider 
ably improved. We are, we hope, improving it every year and are ope 
to further suggestions from the readers of this article on how to improve it 
This year, for example, with a group of over two hundred students in thi 
course, we shall be able to group the students according to ability and thus 
for the first time, push one or two sections much faster than the others 
This, we hope, will enable more students than ever to gain an actual 
working knowledge of the language. 

Except for the elimination of everything unessential to the study of 
expository chemical German prose, there is: nothing particularly new in 
the pedagogy of the course. The writer, who for years has been and still 
is an advocate of the direct method of teaching the language, is interested 
here merely in recording as objectively as possible the results of an experi- 
ment more or less forced on the department. Pedagogically it follows to 
some extent the recommendations of the recent survey of the committee 
on the teaching of modern languages in this country in its emphasis on an 
increased amount of reading material. Because of lack of time there is no 
learning of an active vocabulary since all the time available must be spent 
on the acquisition of a passive or recognition vocabulary. 

My answer, therefore, to the question asked at the beginning of this 
discussion, as to whether such a one-year course is worth while, is decidedly 
an affirmative one. In the first place the science student is often without 
such liking for the study of a foreign language because the material he 
takes up is on a subject matter in which he is not at all interested. By 
beginning with the chemical prose this prejudice is at once overcome. 
There are few students in this course who look upon the study as pure 
drudgery, a situation all too often encountered in the usual beginning 
language class. The students taking the course are sophomores and 
will have occasion in their junior and senior years to refer to German works 
and articles in connection with certain advanced courses in which, it 
is understood, their professors will require some reading of this nature. 
This will keep up the interest in the language and will give the better 
students, at least, an opportunity to develop the ability to read the lan- 
guage fluently and directly, 7. e., without translating. When this stage has 
once been reached the language will become a permanent asset in the 
student’s work. 

It is not claimed that the one-year course will give the average student 
a reading knowledge of the language in a strut interpretation of that 
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xpression. For the purpose of further experiment it would be very 
esirable to continue the course along these lines for another year. I 
el confident, however, that with two years of such work (or possibly 
ymewhat less) the C grade student would be able to read with facility 
ie average chemical German required in his field. 


New Pan-American Disease Menace Announced. The tropical disease, coastal 
ysipelas, which causes blindness, can become a Pan-American problem like malaria 
id yellow fever, in the opinion of Dr. Alfons Dampf, chief entomologist of the Mexican 
sovernment, who reported his investigations on the subject in the Chiapas region of 
outhern Mexico to the Pan-American Medical Association. 

The disease is caused by a parasite which spends part of its life in blood-sucking 
isects like buffalo gnats or black flies. Dr. Dampf made a special study of these blood- 
icking insects and found that one of them is distributed from Trinidad, West Indies, to 
orthern Mexico and another of them from British Honduras to the state of Vera Cruz 
ind from Guatemala to the state of Oaxaca. As the disease in Mexico is slowly spread- 
ug from the interior to the coast, and as the transmitting insects are present in a much 

greater area, the conclusion ‘is inevitable that onchocercosis, as the disease is known 
scientifically, can become distributed over the greater part of Central America, invading 
»erhaps also South America. 

The parasite which causes the trouble is a nematode or roundworm of the Filaria 
family, from one to twenty inches long. It lives coiled up in tumor-like swellings under 
the skin of human beings. The larvae of this worm, in the form of the so-called micro- 
filaria, swarm up from the cysts or swellings to invade the peripheric lymphatic ducts 
and are there picked up by bloodsucking insects of the Simulid family (buffalo gnats or 
black flies). The larvae undergo a transformation in the gnats, after which, the next 
time the gnat sucks blood, the mature microfilaria are passed from the proboscis of the 
fly or gnat to another person, Dr. Dampf explained. 

As a result of the joint efforts of the commission of the Harvard Medical School 

under Prof. Richard P. Strong, working in Guatemala, and of the various commissions 
of the Mexican Public Health Department, of which Dr. Rafael Silva is chief, which 
tudied conditions in Chiapas and Oaxaca, the clinical aspects of the disease and the 
biology of the transmitting insects were learned. These investigations also showed that 
the vision of man is affected by actual invasion of the eye by the microfilaria. What 
species of Simulids and how many were concerned in the spread of the disease had still to 
be shown. Dr. Dampf’s study supplied this necessary information. 

In view of the danger of spread of the disease, the Mexican Government, through 
the Public Health Department, has begun an active campaign against the Simulids, the 
ransmitting insects, in Chiapas. The people are being forced to clean the breeding 
‘laces in the mountain brooks and rivulets, to avoid in this way the imposition of the 
lies on the submerged vegetation. A special Onchocercosis Commission, under the 
‘eadership of Dr. S. Gonzalez Herrejon, sent a staff of medical officers to the infested 
laces, with the order to operate on every person having tumors and in this way to elimi- 
\ate the danger of infection. 

According to Dr. Dampf’s report, the parasite was probably brought from Africa 
vith negro slaves who escaped their masters and found a refuge in the interior of 
suatemala, where transmitting Simulids are plentiful. In the same way two other 
lisease-producing parasites, Filaria loa and Dracunculus medinensis, were once brought 
‘rom Africa to South America.—Science Service 





CHEMISTRY SCRAP BOOKS AND MAGAZINES 
Joun C. Cuippix, NorMAL HIGH SCHOOL, NorRMAL, ILLINOIS 


Chemistry scrap books and magazines aid decidedly in solving two pro})- 
lems every chemistry teacher must meet: first, the problem of develop- 
ing in the student a habit of reading literature pertaining to science aiid 
noting in current events the part that science plays in every-day life; 
second, the problem of stimulating a more active interest in the stucy 
of the subject. 

An investigation of the reading habits of sixty of our chemistry studen‘s 
at the beginning of the school year showed that only a small percentaye 
were regularly reading articles pertaining to science and these were reac- 
ing chiefly articles pertaining to mechanical inventions and achievements, 
particularly those relating to the radio and aeroplane. Articles apply- 
ing to chemistry were much neglected. 

In order to develop regular reading habits in the field of chemistry as 
well as to enrich the course I developed a plan of scrap-book and maga- 
zine work which may prove of interest to other high-school teachers of 
this subject. I required each class to edit a chemistry magazine every 
week, and each student to make a chemistry scrap book every six weeks. 
Magazine articles, pictures, and advertisements and newspaper clippings 
furnish most of the material for this work. Most of the students thor- 
oughly enjoy scanning the newspapers and magazines for unusual scientific 
facts and events. The strange phenomenon of the poison gas episode in 
Germany interested them greatly as did the discovery of helium in Esthonia, 
the piping of natural gas from Texas to Chicago, Detroit, and other large 
centers, and the saving of life by a pulmotor using oxygen and carbon 
dioxide. Many of these articles were discussed in class and other interest- 
ing articles were pointed out in different magazines. As a result, by the 
end of the year many students were regularly reading articles on chemistry 
and admitted that they had not realized the magazines and newspapers 
contained so many articles pertaining to this subject. 

Along with the increase in reading in science went a still further increase 
in interest in the study of the text. The work took on a greater meaning 
and became more closely linked with the every-day life of the student 
The work became easier because, as the students said, it was more interest- 
ing. There was no doubt that the student magazines and scrap books 
did increase the interest and motivate the work. 

Teachers having difficulty in getting good notebooks may wonder how 
this is accomplished. The method is simple and, as outlined in this paper, 
I believe may be followed successfully by other teachers. 

At the outset the different factors in making a notebook should b 
fully discussed. These factors include choosing the material, arranging 
it logically, placing it attractively in the book, making the table of cor- 
tents, and making the covers. 
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As to choosing the material I usually suggest that the student limit 
timself to one field, such as the home, agriculture, industry, etc. Then 
ll the clippings of news items, pictures, and advertisements should apply 
‘irectly to this field. Again, the student may decide to feature a number 
ff topics, such as foods, transportation, gases, petroleum, etc., according 
o the material available. In general, the student should look for news 
rticles on current happenings that involve chemistry, articles on processes, 
uch as making paints, making vinegar, electroplating, etc. He should 
ook for discussions that fit in with the regular work, such as discussions 
f foods, rubber, textiles, building materials, metals, and home appliances. 
(o add further to the effectiveness of a notebook a careful selection of 
pictures should be encouraged. Quite often excellent pictures to accom- 
pany the printed material may be found in advertisements. These pic- 
tures may be used by the students to illustrate or suggest the themes of 
articles they write. One student placed above his discussion of ozone 
a picture of a man sitting partly stupefied at his office desk with the 
words written below: ‘‘Refreshes Air—Kills Odors—Electrically.”’ An- 
other placed a picture of a chemist working in a laboratory on one side 
of the page and that of a huge rubber tire encircling the world on the 
other to suggest the theme of a discussion dealing with progress in rubber. 
His title was ‘‘Cause and Result.”” A clipping of a well-known tooth paste 
was taken to suggest an article entitled ‘“The Chemist and the Dentist.’’ 

Of the advertisements, those that tell the outstanding properties and 
uses of the material being presented, or something of the way it was de- 
veloped or made are especially desirable. One student showed the stages 
in the action of baking powder by clippings from an advertisement that 
showed microscopic views taken every five minutes in the baking of a cake. 
Other desirable types of advertisements include those that show the ser- 
vice of chemistry in the social, recreational, and economic fields, the 
many practical devices it makes possible and the greater comfort, con- 
venience, and leisure it brings to the home. 

The use of jokes, cartoons, and poems I also encourage as these add 
color and zest to the work. Though the jokes may not always bring out 
a particular truth, sometimes they do fit into the general plan of the book 
quite effectively. For example, with a clipping about explosives one 
student placed a cartoon showing a gas fitter sitting helplessly in the wreck- 
age resulting from an explosion in a basement and saying ‘‘You was right, 
Mum. That was a escape of gas.’’ The same cartoon might have been 
used with an article about fire extinguishers or fire prevention. 

The students often originate jokes, cartoons, and rhymes of their own. 
One student quite effectively cartooned the contact and lead chamber 
processes of making sulfuric acid, representing the sulfur dioxide and other 
molecules and atoms involved as people or groups of people that had the 
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experiences encountered in a trip through the plants. The happening 
though given a funny twist, suggested the facts quite accurately and ur 
doubtedly helped many students to remember the processes better. 

No doubt the objection will be made here that using material that doc 
not give chemical facts or principles is a waste of the student’s time: 
yet this objection is more than offset by the fact that such work does stimu 
late more interest and cause the student to spend more time in readin 
worth-while chemical literature and in studying his text. 

In addition to pointing out the kind of material to collect, definit 
suggestions should be made as to a logical organization. By one plai 
suggested the student may carry out one particular idea, such as showin: 
how the progress in different fields is due to the chemist, how chetnistr) 
is involved in building the home, or how the farmer is indebted to science 
Following this plan one student showed the progress in steel-making and 
its far-reaching results by showing first the development from the smal! 
blast furnace and hand forge to the modern steel plant of today, and 
then by portraying through pictures, chiefly from advertisements, th« 
development in transportation that led from the covered wagon and stag« 
coach to the modern fast train, limousine, and transport plane. Another 
student dealt with the major factors in building a home. After devoting 
a section to the blue prints and pictures of the completed home, she then 
arranged a series of articles pertaining to the qualities of building materials 
needed, from foundation to roof. She also included advertisements of 
chemical compounds and devices to add to the beauty, convenience, and 
comfort of the completed home. This plan of organization, however, is 
too difficult for many of the students. 

An easier plan of organization that may be used is to group the material 
under rather inclusive topics, such as the atmosphere, petroleum, agri- 
culture, etc. This usually proves a popular plan of organization among 
students. In following this plan they choose such topics as aviation, 
industry, transportation, gases, fuels, triumphs of chemistry, and general 
chemistry. I have found that this method usually gives very satisfactory 
results even with the poorer students. 

As to the covers of the scrap books—originality should be encouraged 
in making them suggestive of the material contained. The use of appro- 
priate names, pictures, and advertisements of original design may be 
mentioned. The results are quite often surprising. Some of our students 
chose as names Chemistry Chatter Box, Door to Chemistry, Chemistry 
Reels, and Travels in Science. These were usually accompanied by ap- 

propriate pictures and designs. On one cover was a picture advertising 
linoleum having these headlines, ‘“Your Feet Will Tread on It with Satis- 
faction—Your Eyes Dwell on It with Pride.’’ Just under the headlines 
was printed in huge letters “CHEMISTRY.” 
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Some students are not content with just accepting the suggestions 
offered but often add other interesting features on their own initiative. 
Some put in an advertising section, others added a foreword, and one 
ledicated his book ‘‘to the chemistry student whose quest for knowledge 
loes not end with the textbook.” 

The books are graded on the basis of content, logical organization, 
zeneral attractiveness and originality and the grade averaged with that 
of the other work of the course. 

The chemistry magazines are made in much the same manner except 
that they follow very closely in make-up the plan of the leading periodicals 
ind newspapers and sometimes embody nearly all the front-page features, 
including a news column and other typical newspaper features. The 
articles, however, are more widely varied in nature than in the scrap books 
but of course are confined to topics in science. 

Each class chooses a name for its own magazine. Some of the names 
chosen were: The Atom, Test Tube, and Chem Ed. The classes are 
divided into six equal groups and each group is held responsible for one 
week’s edition. The students that wish to choose their own group are 
permitted to do so. Also a group asking to publish their magazine dur- 
ing a particular week is granted that privilege. The magazine is examined, 
and graded, and then placed on the reading shelf in the library. 

To overcome the difficulty of getting all the students of the class to read 
the magazine the editors are required to include one page of search ques- 
tions which the other students are held responsible for finding. At the 
end of each week a three-minute test is given covering four or more of the 
questions. The answers are written as briefly as possible and contain 
two or three words or a phrase showing that the student has read the arti- 
cle. These can be graded very quickly. Our librarian reports that 
student chemistry magazines are the most widely read of any of the maga- 
zines in the library. 

In both the notebooks and magazines points of excellence, whether in 
feature articles, organization, attractive arrangement, covers, original 
ideas, or other special features are always pointed out to the class as they 
occur and serve as a strong incentive for good work. 

Any teacher that wishes to create in the students a greater interest in 
literature pertaining to science and to stimulate a greater interest in the 
chemistry course will find the chemistry scrap book and student magazine 
a decided aid. Moreover, any teacher may have this outside work well 
done if he first makes clear to the students just what is expected, grades 
the work, and points out to the class the features of the various books 


and magazines that are particularly good. 





A TABLE OF RADIATIONS 


Inco W. D. Hacky, COLLEGE OF PHYSICIANS AND SURGEONS, SAN FRANCISCO, 
CALIFORNIA 


The table of electromagnetic radiations here described is intended t: 
show the relation among the wave-length, detection, measurement, an 
cause of the different types of rays. 

The type of waves or rays is plotted on the logarithmic scale of the wave 
length in the center of the table. The different cross-shadings indicat: 
the conventional division into the different types. Solid black shows 
the visible spectrum, while the blank spaces are the three regions whicli 
have not yet been explored, namely, between the shortest Hertzian waves 
and the longest infra-red, between the shortest ultra-violet and the softest 
X-rays, between the shortest gamma rays and the cosmic rays. The ex 
ploration of these unknown regions is a matter of technical skill in devising 
apparatus for their detection and measurements. Judging from the pasi 
experience of extending the boundary of the ultra-violet rays, it will requir« 
time and genius to bridge these gaps. 

The scale is shown in Angstréms, A, in microns, u, and in centimeters, cm. 

Under wave-length, \, is listed the conventional limits, or the extreme 
borders of the particular type of radiation. 

The detection is primarily done by eight methods, some of which overlap 
each other, as indicated by the arrow-lines. These methods are 


1. Resonant electric circuit ». Eye 
2. Nichols radiometer }. Photographic plate 
3. Bolometer . Photoelectric effect 


e 


4. Thermal effect (thermocouples) . lonization of gas 


The measurement is naturally dependent upon the means of detection 
and-falls into four groups, namely: 


(a) Electromagnetic constants of detecting circuit. 
(b) Interference methods: wire screens, gratings, etc. 
(c) Crystal diffraction. 

(d) Absorption coefficients. 


The cause or production of radiation can be classified into: 


I. Changes in mechanical systems: Oscillators. 
II. Changes in molecular systems: Chemical reactions. 
III. Changes in atomic states: Electric discharges, high tempera- 
ture, etc. 
IV. Change in atomic nuclei: Radioactive disintegration. 
V. Possible transformation of matter into energy. 


Finally in the last column is given the frequency, v, per second, that is 
the number of oscillations in unit time. As light travels through empty 
space at a uniform velocity, c, the frequency is vy = c/X. 
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ELECTROMAGNETIC RADIATIONS 


Detection: 1—resonant electric circuit; 2—Nichols radiometer; 3—bolometer; 
4—thermocouple or thermometer; 5—eye; 6—photographic film or plate; 7—photo- 
electric effect; 8—ionization of gas. 

Measurement: a—electric resonance; b—interferometer and gratings; c—crystal 
diffraction; d—absorption coefficients. 

Cause: JI—oscillators; II—chemical reactions; III—high temperatures or electric 
discharges; IV—radioactive disintegration; V—probable transformation of matter 
into energy. 





A NOTE ON THE SELECTION OF ATOMIC WEIGHTS 


Frep C. Eaton, EASTON, PENNSYLVANIA 


In applying Cannizzaro’s method for finding an approximate value of the 
atomic weight of an element it is necessary to make an assumption. The 
assumption commonly made 1s sufficient but not necessary. The necessary 
and sufficient condition to be satisfied has been precisely stated. The scope 
of this restricted assumption has been compared with that of the other and 
shown to be much narrower. 


There can be no question about the importance of critically examining 
the assumptions made in formulating a theory. Such a study may re- 
veal the possibility of restricting the scope of some one assumption, thus 
increasing the probability of its being in agreement with the facts. 

What is to be considered here is the method outlined by Cannizzaro 
for finding an approximate value of the atomic weight of an element. 
This consists in the analysis of numerous compounds whose molecular 
weights have been measured. For convenience in discussion some data 
that may be obtained in this manner have been tabulated. 


Part of 
Molecular Per Cent Molecular Weight 
Compound Weight of Carbon Due to Carbon 


Acetylene 26.0 92.3 24.0 
Benzene 78.0 92.3 72.0 
Cane sugar 342 42.1 144 
Carbon dioxide 44. 27.3 12.0 
Ethyl ether 74. 64.8 48.0 
Mesitylene 120 89.9 108 
Methane 16. 74.9 12.0 
Propane 44. S137 36.0 

X (hypothetical) ree +} 30.0 (?) 


In order to deduce an approximate value for the atomic weight of car- 
bon from the numbers in the last column of the foregoing table it is neces- 
sary to make an assumption. An example of how this is frequently 
worded is to be found in the text of Noyes and Sherrill (1) from which the 
following passage is quoted: 


The multiple of the combining weight adopted as the atomic weight 
of any element is derived by finding the smallest weight of the element 
contained in one molecular weight of any of its gaseous compounds. 
This is the true atomic weight only in case some one of the compounds 
studied contains in its molecule a single atom of the element; and the 
adopted atomic weight is therefore strictly only a maximum value, of 
which the true atomic weight may be a submultiple. The probability 
that the true atomic weight has been found evidently increases with the 
number of the gaseous compounds whose molecular weights have been 
determined. 

2422 





Vov. 8, No. 12 SELECTION OF ATOMIC WEIGHTS 2423 


This is understood to assume that among the compounds considered there 
is at least one whose molecule contains a single atom of carbon. It is the 
assumption made by Mellor (2), Cartledge (3) and many others. 

Such an assumption is sufficient, and, when all such compounds as have 
been carefully studied are included in the table, it is certainly justified 
by the facts. This may explain the failure of many to notice that the. 
assumption, although sufficient, is not a necessary one. 

Now the scope of the assumption needed can be greatly restricted. 
Each number in the last column is some multiple of the atomic weight, 
the number of carbon atoms in the molecule determining what that multi- 
ple is. Therefore, the greatest common factor of all such numbers must 
be the atomic weight or some muitiple thereof. But this common factor 
(12) can be recognized even after excluding carbon dioxide and methane 
from our table. It is clear that the data for two compounds only, such 
as propane and acetylene, will be sufficient to fix the atomic weight, pro- 
vided that the number of carbon atoms in the one has no factor in common 
with the number of carbon atoms in the other. 

What follows will supplement the reasoning just given. To show that 
12 is a multiple of the true atomic weight it would be sufficient to dis- 
cover some compound such as the hypothetical X at the end of the table. 
A value of 12 for the atomic weight of carbon would lead to an absurd 
conclusion, a molecule containing 2'/, atoms of that element. That is, 
the discovery of such a compound would lower the maximum value of 
the atomic weight from 12 to 6. 

Let it be noted here that the results obtained by Cannizzaro’s method 
have been checked in other ways, especially by the atomic number of the 
element and its position in the periodic table. Hence, the probability 
that 12 is some multiple of the atomic weight of carbon becomes very 
small. 

From what has been written it is clear that we need not assume the 
existence of at least one compound whose molecule contains a single 
atom of carbon. Confidence in the result obtained by this method rests 
primarily on the fact, that for every compound of carbon whose molecular, 
weight has been accurately measured we would find a multiple of 12 in 
the last column of the table. Therefore, it is not only necessary but also 
sufficient to assume that among the compounds of carbon considered ihere 
are at least two so constituted that the number of carbon atoms in the one 1s 
relatively prime* to the number of carbon atoms in the other. 

The assumption just stated is much more restricted than the one com- 
monly made. The table prepared by Professor Reid (4) has been examined 
for the purpose of confirming this. Among the more than two thousand 


* Two integers whose greatest common factor is unity are said to be relatively 
prime. 
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four hundred compounds of carbon there listed, only 74 have molecules 
containing a single atom of that element. Yet from the first 44 com- 
pounds, no one of which has a molecule containing a single atom of car- 
bon, pairs of compounds which will satisfy the restricted assumption can 
be selected in 391 different ways. 
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How Old Are College Students? A wide variation exists in the ages of college 
students. Although the general impression prevails that college students are young 
people of approximately the same age, recent information shows that the actual differ- 
ences in their ages are very great. 

Facts concerning this question were collected in the survey of Land-Grant Colleges 
and Universities made by the Federal Office of Education. The land-grant group in- 
cludes some of America’s largest institutions of higher learning such as the University of 
Wisconsin, Cornell University, University of California, University of Florida, Texas 
A. and M. College, Kansas State Agricultural College, Mississippi A. and M. College, 
University of Kentucky, University of Maine, and forty-one other colleges and univer- 
sities. 

The study was based on the age of students at the time of entrance in college as 
reported by 22,159 former students. 

According to the data gathered, one per cent of the students were 15 years old or 
under when they entered college, while 4 per cent were 16 years old. Fourteen per cent 
of the total number began their college work at the age of 17 years. The greatest num- 
ber of these students entered the land-grant colleges in their early history when entrance 
requirements were not so rigid. 

Since most young people graduate from high school at the age of 18 or 19 years, the 
majority of students entered colleges at these ages, it was found. The proportion of 
college entrants at this age was 51 per cent. Returns showed that 12 per cent started 
to college at 20 years of age, and an additional 7 per cent at 21 years. That a consider- 
able number of older persons attend college is indicated by the large proportion over 21 
years of age, which totaled 11 per cent of the 22,159 students. In many instances the 
students were older than 35 years. 

Students matriculating in college below the age of 16 years were in most cases 
young women who studied home economics or young men who pursued liberal arts 
courses. A great majority of the students in agriculture entered college at the later 
ages of 20 and 21 years. Of the older students, a very large proportion took courses in 
education and were school teachers who were attending college for the purpose of im- 
proving their training and keeping up with modern changes in school practices and 
methods.— U. S. Dept. of the Interior, Office of Education 





PHOTOMICROGRAPHY* 
Harry T. BarcLay, GETTYSBURG COLLEGE, GETTYSBURG, PENNSYLVANIA 


To those who are interested in photomicrography and who read Mr. 
A. G. Moseley, Jr.’s article in the July, 1931, issue of the JoURNAL OF 
CHEMICAL EpucaTION (pp. 1359-63), I suggest the following means of 
taking photomicrographs if a small camera is not available. 

Procure a large bellows, from a photographer’s camera if possible; 
the larger the bellows 
the greater will be the 
magnification. Clamp 
the bellows in an up- Plate holder 
right position to a ‘ 
stand, nail a piece of 
pliable leather over Adjustable bellows 
the lower end of the 
bellows and cut a hole 
in the center having 
a diameter equal to 
that of the eyepiece 
of the microscope. 
Insert the microscope 
beneath the bellows so 
that the eyepiece fits 
tightly in the hole 
just made. If this is 
made correctly the 
bellows is now light- 
tight. Bore a hole in 
a desk (which is en- Mirror replaced by tin 
closed on all sides), tubing which prevents 
and clamp a 100-watt scattering of light 
lamp on another stand +—— 
in the desk. The i, q wel 





























110-volt light source in 
desk below microscope 


light will now pass 
through the micro- 
scope and bellows, and the image of the object to be photographed is 
projected upon the ground glass at the top of the bellows and can be 
focused as desired. The apparatus must be light-tight throughout, and 
all precautions must be taken to keep photographic plates from light. 
The developing of the plates can follow the procedure as given in the 
“Handbook of Chemistry and Physics,’ Chemical Rubber Publishing 
Co., any edition. 

* Presented before the “Skeptical Chymists’” at Gettysburg College, March 30, 
1931. 
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SLIDE SopIuM CHLORIDE, SHOWING ORIENTA- 
TION 














Potassium IoDIDE CRYSTALS FROM 
4 iM 
K,[ FE(CN).¢] CRYSTALS FROM SOLUTION Sannin Dritanita Ge wns 


I > LIDE 
EVAPORATED on GLass SLID (MuscovITE), SHOWING ORIENTATION 


Many of the crystals which the author has photographed were made 
by evaporating a drop of solution on a grease-free glass slide. <A difference 
was noticed in many cases when the initial concentration of the solution 
was changed. 


I wish to add a word of appreciation to Dr. C. A. Sloat, professor of physi- 
cal chemistry, Gettysburg College, who has permitted me the use of his labora- 
tory and materials, and who has encouraged me at all times. 


Anesthetic Also Raises Blood Pressure. A synthetic chemical discussed at the 
American Chemical Society meeting has anesthetic power approaching that of cocaine 
and at the same time it causes a small rise in blood pressure. Its chemical name is 
benzoic ester of phenylpropanolamine, and it was made by Walter H. Hartung, James 
C. Munch, and Ernest B. Kester, of Baltimore, Md.— Science Service 





DEMONSTRATION EXPERIMENT SHOWING THE EFFECT OF 
THE GASES, OXYGEN, CARBON DIOXIDE, AND CARBON MON- 
OXIDE ON BLOOD 


EDWARD ZETTERBERG, CENTRAL HIGH SCHOOL, MUNCIE, INDIANA 


This experiment is intended to accompany a study of carbon monoxide. 
About one pint of blood taken from a freshly killed animal (any animal 
will do; the author has used blood from sheep, hogs, and cows) should be 
beaten or stirred rapidly for about five minutes. This prevents complete 
clotting. Clots will form but there will remain plenty of good liquid blood 
for the experiment. 

Three groups of two pupils each have previously been selected to prepare 
the three gases needed. Each group should have all apparatus and ma- 
terials ready for the preparation of the gas assigned to it. In about 10 
minutes four wide-mouthed bottles (of about 200 ml. capacity) of each 
gas are prepared. The completely filled bottles of gas are covered with 
glass plates and set upright on the table. All superfluous apparatus is 
then removed from the table. A test-tube rack containing six large test 
tubes numbered from 1 to 6 is set facing the class. The following numbered 
sections indicate treatment of samples of blood before pouring 10 ml. in 
the corresponding test tube. In each case after adding the blood to a 
bottle of gas a tight-fitting rubber stopper is inserted and the contents are 
shaken vigorously for about a minute. 

I. 10 ml. of the original blood is poured in the first test tube for com- 
parison. 

II. 20 ml. of blood are added to a bottle of oxygen. 

III. 20 ml. of blood are added to a bottle of CO.. After shaking, half 
of the blood is put in the third test tube. 

IV. The remaining 10 ml. from III is added to a bottle of oxygen. 

V. 20 ml. of blood are added to a bottle of CO. After shaking, half of 
the blood is put in the fifth test tube. 

VI. The remaining 10 ml. from V is added to a bottle of COz. 


Results 


Test tube 1 will show rather dark red blood. 
Test tube 2 will show bright red blood. 

Test tube 3 will show darker red than 1. 
Test tube 4 will show bright red blood, 

Test tube 5 will show bright red blood. 
Test tube 6 will show bright red blood. 


Interpretation of Results 


1. Hemoglobin, the red coloring matter of the red corpuscles, combines 

readily with the gases—oxygen, carbon dioxide, and carbon monoxide. 

2. The equation, carbon dioxide-hemoglobin <— > oxyhemoglobin, is 
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shown to be a reversible reaction. (The darkening of blood shaken 
with CO, and then the brightening by shaking with O, may be repeated 
several times with the same sample of blood.) 

Hemoglobin combines with CO and forms a very stable compound not 
darkened by COs. (O2 would likewise have no effect on carbon 
monoxide-hemoglobin but since the reaction, if any, would not change 
the color of the bright red carbon monoxide-hemoglobin, the test has 
been omitted from this experiment.) 


Value to Pupils 


Illustrates the respiratory process in animals of the elimination of CO, 
and the taking on of Os. 

Illustrates reversibility due to mass action effect of the gases O2 and 
COs. 

The importance of chemical change to life is shown. 

Gives a few pupils a chance to do demonstration work before the class. 
Reviews preparation of O2 and of COs. 

Demonstrates preparation of CO. One bottle of this gas should be 
used to show its combustibility. 


Discussion to Follow the Experiment 


Arterial blood compared with venous blood as to color, and oxygen 
and carbon dioxide content. 

Carbon monoxide as a cumulative poison. 

Sources of carbon monoxide poisoning. 

Uses of CO and industrial methods of preparation. 


Notes 


The author tried bubbling the gases through blood but got poor results 
due to: (1) generators worked erratically; (2) not as rapid mixing of 
gases and blood as in the shaken bottles; (3) blood with bubbling 
gases forms a froth which carries much of the blood out of the reaction 
vessel; (4) takes more time and distributes the-attention of the pupils 
over too many things at once. 

The presence of iron in the hemoglobin may be shown by evaporation 
and ignition of a sample of blood. The residue is leached with nitric 
acid and this solution added to a solution of potassium thiocyanate or 
potassium ferrocyanide. (Iron may also be shown to be present in 
chlorophyll by dissolving the green coloring matter in leaves with 
wood alcohol, evaporation, and then treating as above.) 

More bottles of the three gases used are prepared than this experiment 
indicates are used since it is desirous sometimes to repeat a test and 
it is best to have an extra bottle or so handy. 





LECTURE-DEMONSTRATION OZONIZER 
Guy M. Lisk, NORTHWESTERN STATE TEACHERS’ COLLEGE, ALVA, OKLAHOMA 


This article describes a simplified form of apparatus to be used as an 
ozone generator, and which may also be used to illustrate the diffusion of 
gases. 

The accompanying diagram is labeled as follows: 

K—Large-mouthed bottle. (A pint Mason fruit jar serves admirably.) 
B,B—Spark gap posts not quite touching C,C. 

D—Removable glass plate as large as size of K will permit. 
C,C—Removable metal plates somewhat smaller than D. 
A,A—Thin copper strips connecting B,B to binding posts. 

To operate the ozonizer remove jar, glass plate, and metal plates. At- 
tach induction coil to binding posts, and allow a spark to jump across gap. 
Now insert metal plates, 
and allow spark to jump 7" 
from plate to plate. Next, L /* 
insert glass plate, and : _ ssacieasiilan B 

: - 
while no sparks are seen ; , - K 
to pass from plate to plate, al Fal 
that the current is really A SIZ 
unbroken is shown by the 
sparks which can still be 
seen passing from the posts 
to the metal plates. It is 
hoped that this will enable 
the student to ‘“‘see’’ that 
the electric charge is still 
passing through the glass LECTURE-DEMONSTRATION OZONIZER 
plate and the intervening 
gas, and thus be able to appreciate the results obtained in the final demon- 
stration. 

The glass jar is now placed in position (with mouth up if desired), and 
the current turned on for a short period; the jar will now be found to con- 
tain ozone as can be proved by the odor and the usual starch-iodide test. 

From a pedagogical standpoint it would probably be best to use a jar of’ 
pure oxygen first, and then use air, thus avoiding the possibility of the 
question arising as to whether or not the results obtained were not due to a 
combination of oxygen and nitrogen. 

To use this apparatus to illustrate diffusion of gases, remove the glass 
and metal plates. Place a small strip of wood near each spark gap post 
to serve as a support for the glass jar, thus leaving a space between the 
jar and the block. 

Fill jar with hydrogen, and place in position, mouth downward, resting 
on the strips of wood. When the spark is first passed nothing occurs, 
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but by the time your “‘bright’’ student has explained why the hydrogen does 
not ignite, a second spark will cause the to-be-expected explosion. More 
explanations are now in order as to how the light gas went down, and the 


heavy gas up. 
It is well to see that the mouth of the jar is dry before placing it in 


position, thus avoiding the chance of a “‘short’’ at the mouth of jar which 
would spoil the demonstration. A blotter pressed for a moment against 
the jar takes care of this difficulty. Of course, if tank hydrogen is used 
this precaution is unnecessary. 


Faraday Pioneered Modern Alloy Steels. Michael Faraday was a pioneer of 
modern alloy steels, and his metallurgical researches one hundred and seven years ago 
‘anticipated in a remarkable manner the facts and principles on which the present 
enormous development of alloy steels is based.”” Sir Robert Hadfield, himself the 
father of modern alloy steels, revealed at the Faraday Centenary Celebration held re- 
cently in London analyses of seventy-nine small specimens of steels and alloys, dis- 
covered during the rebuilding of the Royal Institution this summer, in a small box 
labeled in Faraday’s own handwriting. 

This forgotten caché, examined by modern metallurgical methods, shows that 
Faraday alloyed thirteen metallic elements, and also carbon, silicon, and sulfur, with 
iron, using a forced-draft furnace capable of high heat. By adding chromium and 
nickel, Faraday anticipated present post-world-war developments of stainless steel. 
Using the noble metals—gold, iridium, osmium, palladium, platinum, rhodium and 
silver—Faraday surpassed present-day technical development. 

Small knives, made from a piece of Faraday’s original high-platinum steel, were 
presented to the president of the British Association for the Advancement of Science, 
Gen. Jan Christian Smuts, and to a few other scientists attending the celebration. 

Sir Robert Hadfield’s study into Faraday’s alloys required nearly five hundred 
chemical analyses, utilizing, however, less than half a pound of the priceless relics. A 
full report of the work will soon appear as a large book. 

Discovery of Faraday’s metallurgical pioneering heaps new honors on his memory, 
while he is memorialized for the hundredth anniversary of his epochal magnetic induc- 
tion experiment, fundamental to the whole electrical industry. 

Prof. Elihu Thomson, American electrical pioneer, credited Faraday with the in- 
vention of the transformer, which makes power transmission possible. Lord Ruther- 
ford hailed his fundamental research on electrolysis. Sir William Bragg called atten- 
tion to his discovery of benzene, which is fundamental to all modern organic and physio- 
logical chemistry and to the chemical industries depending on these sciences. Prof. 
Peter Debye of Leipzig, told how he recognized the identity of chemical affinity and 
electricity. Prof. P. Zeeman, of Amsterdam, credited the great English pioneer with 
demonstrating the effect of magnetism on light, fundamental to modern physics, and 
the Marchese Marconi told how he planted the seed whence wireless has sprung. The 
Duc de Broglie, of Paris, paid tribute to his laying of the foundation of modern physics, 
and Ramsay MacDonald related his contributions to the welfare of the British Empire. 

Faraday, in making alloy steels, was far ahead of his time. Although his alloys 
were made at Sheffield, on a comparatively large scale, into cutlery, razors, fireplace 
fenders, etc., lack of industrial demand turned Faraday to electrical investigations 
which are fundamental to industry today.— Science Service 











AN ODORLESS HYDROGEN SULFIDE GENERATOR: AN ATTACH- 
MENT INCLUDED FOR USE WITHOUT A HOOD 


EarL W. FLosporF, HAVERFORD COLLEGE, HAVERFORD, PENNSYLVANIA 


In small institutions it is often necessary, as well as desirable, to use 
individual portable hydrogen sulfide generators. The difficulty with the 
usual type is that when put away for storage until the next class meeting, 
the acid after removal from the ferrous sulfide, being saturated with the 
gas, will slowly liberate hydrogen sulfide into the room to foul the air 
and to corrode desk locks and other metal furnishings. If the design 
of the generator is such that the acid can be removed completely from the 
generator and then bottled, the wet ferrous sulfide will become oxidized 
upon exposure to the air and difficulty is experienced in getting the genera- 
tor to.start the next time. 
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The generator here described eliminates all the above-mentioned difficul- 
ties, and in addition, with a simple attachment, can be used without a 
hood so that the only gas getting into the room is the small quantity com- 
ing from the flask containing the solution that has been saturated, when 
this flask is disconnected. The accompanying illustration shows the 
generator as arranged for ordinary use in a hood. By blowing in at “‘A,”’ 
the sodium hydroxide solution is pushed into test tube ‘““B”’ and a portion 
of the acid is pushed from bottle “C’’ into “D.” Gas is generated in 
“D,’’ washed in ‘‘E,’”’ and may then be bubbled through a solution to a 
depth not greater than the combined depths in ‘‘A’’ and “C”’ less “E.” 
By closing the pinchcock “‘F’’ the escape of gas is shut off and by the 
Kipp principle the acid returns to “C.’’ The air above the acid escapes 
at “A,”’ but any hydrogen sulfide is removed by the sodium hydroxide 
solution, and very efficiently, too. No odor is noticeable and the ferrous 
sulfide is kept in a reducing atmosphere. 
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The generator is: quickly assembled by the individual students from 
simple and inexpensive equipment. The bottle “‘D’’ is prepared by pour- 
ing molten paraffin into the 8-oz. wide-mouthed bottle and then, after 
solidifying, a hole is bored into the paraffin with a hot glass or iron rod. 
Quickly invert the bottle to let the molten center flow away. At Haver- 
ford this year each of the twenty-three students in our qualitative analysis 
course made and used a generator with complete success. The chemical 
capacity is large enough to require only infrequent rechargings, but, when 
necessary, recharging is easily accomplished. The generator always starts 
instantly, even after prolonged holiday periods. It can be folded into a 
compact square rather than left in a line as shown in the illustration. 

For schools unequipped with hoods, or for the lecture table, a two-hole 
stopper is inserted in the precipitation flask ‘“‘G’ and another set of test 
tubes containing sodium hydroxide solution, arranged exactly as “A” 
and “‘B,”’ is connected in the line following the flask. An increased quan- 
tity of solution in test tubes ‘“‘A’’ and ‘‘B’’ will balance the additional 
hydrostatic resistance. 


Science Hailed as Saving World from Starvation. Science has saved the world 
from starvation. The demand for food supplies since the beginning of the present cen- 
tury has been such that without the aid of the engineer, the chemist, the geneticist. and 
other trained workers, international want would be faced today. 

In an address before the hundredth anniversary meeting of the British Association 
for the Advancement of Science, Sir E. John Russell, internationally known agricultural 
scientist, reviewed the salient events in England’s agricultural history and pcinted to 
the contribution of science to world agriculture. Specially bred varieties of wheat, he 
stated, had made possible the profitable cultivation in Canada of countless idle acres. 
The development of the reaper, binder, and internal combustion engine were named as 
engineering achievements that had resulted in greater output and increased wealth. 

Study of plant and animal diseases in South Africa has rendered that vast area safe 
and productive, Sir John continued, and the application of soil chemistry has been of 
universal benefit. Bacteriologists and refrigerating engineers made possible the im- 
portant dairy and meat products industries of Australia and New Zealand, he said. _ Ir- 
rigation in India was pointed out as a science contribution which was an unmixed blessing. 

“Modern science, in short,’”’ Sir John said, ‘‘has been so successful in increasing 
man’s power over Nature that it has brought us harvests far more bountiful than we 
know what to do with. Science is still advancing, and no one can tell what it will 
achieve next.” 

Further achievement was necessary, he continued, commenting on the destruction 
of crops and livestock by invisible causal agents, the filterable viruses. 

Appeal was made by Sir John for more effort directed toward improving rural con- 
ditions, and by doing so to aid in curing industrial ills. In the course of the address, he 
paid tribute to the agricultural education system of the United States, which he said 
was backed both by government support and private endowment. As to educating the 
farm worker to bring future prosperity, and as to continuing scientific research in spite 
of the overproduction it might produce, Sir John said: “It is indeed not less knowledge 
but more knowledge that we want.’’—Science Service 





A CONDENSER FOR LOW-BOILING SUBSTANCES 


Tuomas H. VAUGHN AND EMMANUEL J. PozzI, UNIVERSITY OF NOTRE DAME, NOTRE 
DAME, INDIANA 


In working with low-boiling materials a low-temperature condenser is 
essential. In order to get low temperatures with a water condenser it is 
necessary to resort to brine, external cooling, and forced circulation sys- 
tems. In the apparatus to be described liquid ammonia is used as a cool- 
ing medium, provision being made for the replacement of the ammonia as 
it evaporates. The appa- 
ratus can be set up with 
materials usually found in 
the laboratory. 

The construction of the 
condensing system is evi- 
dent from the accompany- 
ing cut. The stem of a 
separatory funnel of about 
500 milliliters capacity is 
connected to the inlet tube 
of a Liebig condenser of 
the spiral type by means of 
rubber tubing. The out- 
let tube of the condenser 
is connected through a 
T-tube to an exit tube 
from the top of the sepa- 
ratory funnel. A _ long 
piece of rubber tubing is 
slipped over the other arm 
of the T-tube and serves 
as an exit tube for the 
entire system. 

To fill the condenser, VY 
liquid ammonia is poured 
into the separatory funnel, and after insertion of the rubber stopper, A, the 
stopcock is opened and the tube, B, pinched shut by the fingers. The pres- 
sure developed in the funnel forces the ammonia into the condenser. When 
sufficient ammonia has run in to almost fill the condenser the pressure in 
the funnel is released and the stopcock closed. As the ammonia evaporates 
the filling process may be repeated as often as necessary to maintain a con- 
stant level. The gas from the exit tube may be passed outside the labo- 
ratory, into a hood, or into water or other absorbing substance. By 
applying suction to the exit tube the temperature may be lowered to 
—77°C., the freezing point of ammonia. 
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The vessel in which the condensate collects may also be cooled by im- 
mersion in liquid ammonia. The receiver shown in the cut can be made 
from a large test tube and a wide-mouthed bottle. In use the annular 
space around the test tube is filled with ammonia and the exit tube con- 
nected by means of a T-tube with the exit tube of the condensing system. 
If desired, a filling funnel, similar to the one on the condenser, may be 
connected to the receiver. This is seldom necessary, however, unless 
the distillation is of long duration. 

In operation, the condenser, funnel, and receiver soon become coated 
with a heavy layer of frost. This coating should not be disturbed since 
it reduces the evaporation of ammonia caused by external heat. If it is 
necessary to observe changes taking place in the condenser, frost forma- 
tion may be prevented by the smearing of glycerin on the condenser 
jacket. 

This cooling arrangement may, by slight changes, be used with any type 
of condenser. Obviously, liquids with a low boiling point, other than 
liquid ammonia, may also be used for cooling. 

This condensing system has been successfully used for the condensation 
of a number of low-boiling liquids, of which dimethylamine, b. p. 7.2°C., 
and /-butene, b. p. 2°C., are typical examples. 


Pine-Tar Oil Insecticide Spray Also Carries Fungus Killer. A poison spray that cuts 
both ways, killing insects and checking the fungi that cause plant disease, has been made 
possible by the improvement of pine-tar oil distilled from ‘‘fat’’ stumps and old logs in 
the southern states. It has been made the subject of study by Dr. E. R. De Ong, con- 
sulting entomologist of San Francisco. 

The light oil that comes off after wood turpentine has been distilled out of these forest 
waste products has long been known to possess insecticidal value. But it has hitherto 
been unsuited for general use on plants because it contained acids that poisoned the 
foliage and penetrated into the deeper tissues, often causing death. New processes now 
eliminate the acids, making the oil harmless to plants. The process is practicable on a 
commercial scale, Dr. De Ong states. 

Pine-tar oil can be used for carrying various insect poisons, and in itself has insecti- 
cidal properties. Furthermore, it dissolves the wax on leaf surfaces, penetrating to the 
leaf tissue itself and carrying the dissolved insect poisons into more intimate contact 
than can be achieved with the usual petroleum spray bases. And since it is more volatile 
than the petroleum derivatives, it evaporates before it does the foliage any harm. When 
used where slower evaporation is desired, it may then be combined with any petroleum 
fraction. 

A decided advantage claimed for pine-tar oil as a spray base is its ability to carry 
copper resinate in solution. Copper resinate is a compound of copper and resin, highly 
toxic to disease-producing fungi. Here again the ability of pine-tar oil to dissolve the 
waxy covering on leaves comes into play, making it possible for the fungicide to reach 
the tiny accidental cracks and the minute breathing pores through which fungi usually 
gain entrance to the leaf.— Science Service 





CLASSROOM EMANATIONS 


Le Chatelier’s Principle is, if a strain is applied on a substance, the 
substance will try to assume the most comfortable condition. 

An ion is something which has physical and chemical properties. 

A strong base is a salt that produces a strong acid when reacted with 
water. 

Delicacy of precipitation tests is governed by the student’s care in 
procedure. 

If a metal contains too much H ions it will not precipitate. 

An electrolyte is a solution which conducts an electric current and at the 
same time is physiologically and chemically changed. 

Allotropy is the science of making alloys. 

Organic chemistry is the chemistry of the organs; inorganic chemistry 
is the chemistry of the inner organs. 

There are two kinds of thermometers, the barometer and thermometer. 

Large deposits of hydrogen have been noticed around the sun. 

Hydrogen is often found in snow and rain water. 

The electrochemical equivalent is the amount of a substance hydrolyzed 
by one ohm of electricity. 

Oxygen has a strong odor; it extinguishes a flame. 

Oxygen can be prepared by hydrochloric acid on hydrogen chloride. 

Hydrogen is prepared by freezing air. 

Hydrogen is produced by formation of sugar. 

Hydrogen can be liberated from all carbonates, etc. 

Two zincs plus two hydrochloric acids plus two chlorides will produce 
hydrogen. 

A hydrate is a water remover. 

Hydrate means water solvent. 

Test for carbon dioxide by a burning flint. 

Test for carbon monoxide: Canary plus CO equals no canary plus 
CO. 

Reduction is burning wood giving off different elements and substances. 

A strong acid is one that will not make a light burn bright. 

Molecules are tiny participles. 

Atoms are composed of exceedingly minute particles called elements. 

An atom is a discrete part of a particle. 

Atoms can expand and travel. 

Filter paper is an indicator. 

Combustion is where there are a lot of greasy rags piled together and the 
air can’t get through them. The air can go just so far and then it starts 
back. The air going in and coming out heats the rags and the rags get 
hot. Then they burst into flames. 

Element is a natural thing that takes place in different metals and etc., 
it is a peculiar trait, it is what the thing contains, 
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THE BUFFALO MEETING, AUGUST 30-SEPTEMBER 4, 1931 
Report of the Secretary of the Division of Chemical Education 


General 


The divisional program at the 82nd meeting of the A. C. S. in Buffalo, 
New York, marked the tenth anniversary of the founding of the Division. 
It was conducted as a memorial to the late Edgar Fahs Smith, guiding 
spirit and first chairman of the then Section of Chemical Education. 

A special feature in honor of Dr. Smith was a Symposium on the History 
of Chemical Education in America, which was sponsored jointly with the 
History of Chemistry Division. The papers presented at the symposium, 
together with others bearing upon the work of Dr. Smith, will be published 
in a special issue of the JOURNAL OF CHEMICAL EDUCATION. 

A second Symposium on Visual Aids in Chemical Education was ar- 
ranged by M. V. McGmLL, Chairman of the standing committee on Visual 
Aids. In addition to the papers as announced, manufacturers of visual 
equipment staged extremely instructive demonstrations in several adjoining 
rooms. 

Two additional half-day sessions were devoted to the reading of miscel- 
laneous papers, and one to a meeting of the Senate, at which reports of 
standing committees were received and discussed. The board of editors 
also met to consider the policies of the JoURNAL OF CHEMICAL EDUCATION 
and The Chemistry Leaflet. 

At the luncheon, which has become one of the regular features of con- 
vention week, over a hundred members and guests listened to brief in- 
spirational remarks by the President and President-elect of the A. C. S., 
the Chairman of the Division, the Editors of the JouRNAL and Leaflet, 
and Superintendent J. F. TayLor of the Niagara Falls Board of Educa- 
tion. Mrs. Epcar F. SMITH was an honored guest at the luncheon, as 
also at the Symposium which preceded it, and rose in response to a cordial 
introduction by the Chairman. The editor of Industrial and Engineering 
Chemistry, perennial champion of chemical education, was the subject 
of the following resolution which was formulated by HARRISON HALE 
and adopted unanimously: 

In view of the fact that the Divisions of Chemical Education and of the History of 
Chemistry, American Chemical Society, are celebrating a tenth anniversary program, 
and of the further fact that in the same year in which these divisions began Dr. Harrison 
E. Howe was elected editor of Industrial and Engineering Chemistry, it is fitting that 
notice be taken of the work done by Dr. Howe as an aid to Chemical Education and in 
the making of American Chemical History in the past ten years. 

We hereby express our appreciation of the splendid service rendered by Dr. Howe 
both personally and as an editor, extend to him our hearty congratulations, and wish 
for him many more years of successful effort and helpfulness. 


Dr. Howe voiced his appreciation of the resolution and reaffirmed in 
delightful fashion his interest in the work of the Division. Referring to 
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the opportunities of chemistry teachers in the field of vocational guidance, 
he urged those present to tell their students not to make a life work of 
chemistry if they could possibly help it, by which he meant that such a 
career should be chosen only if the student felt either a decided urge or a 
peculiar fitness for it. 


Minutes of the Meetings of the Executive Committee 


7:30-9:30 a.m., 12:15-2 p.m., and 5-6 p.m., August 31; and 8:30-9:00 a.m., September 1, 
1931 
Present: J. N. Swan, Chairman; M. V. McGux, Vice-Chairman; R. A. BAKER, 
Secretary; ROSALIE M. Parr, Treasurer; WILHELM SEGERBLOM, B. S. HOPKINS, and 
Wo. McPuHe_rson, Past Chairmen; Nett E. Gorpon, Editor-in-Chief; and, by invitation, 
JouN M. RICHELSEN, Local Assistant Secretary. 


REPORTS OF OFFICERS 


1. Chairman. The Chairman’s report covering committee personnel 
and the progress of the Division was accepted. 

2. Secretary. The Secretary reported that he had written every 
teacher in the A. C. S. inviting him to affiliate with the Division as an 
active member. There are now 511 active members. He also addressed 
every school of education in an effort to secure the names of prospective 
teachers of chemistry who might be interested in associate membership. 
There are now 770 associate members. Results of letter ballots were re- 
ported as follows: 


(a) The question of constituting a new committee to study the proper training 
in mathematics for chemists was referred to C.O. N.S. O. C. 

(b) The treasurer was authorized to pay the bill of $25.00 incurred by the Com- 
mittee on Women’s Club Study Course. 


The report was approved. 

3. ‘Treasurer. The treasurer presented a report covering the period 
from January 1 to September 1, which was accepted. 

4. Editor-in-Chief. The editor-in-chief reported that everything 
at the editorial office of the JOURNAL OF CHEMICAL EDUCATION was 
progressing satisfactorily. 

5. Business Manager. Wm. W. Burrvum presented by letter a com- 
prehensive report covering the management of the JOURNAL OF CHEMICAL 
EpucaTIon and of The Chemistry Leaflet, showing receipts and disburse- 
ments, subscriptions classified by localities, expiration dates, and pro- 
fessions, advertising contracts, etc. The report was received with ex- 
pressions of grateful appreciation of the contributions of time and money 
to the Division by The Chemical Foundation, Inc. 


Secretary's Note: The annual statement of divisional finances will be published in 
the JoURNAL OF CHEMICAL EpuCATION after the first of next year and will include the 
detailed statements from both the Treasurer and Business Manager. 


6. Local Secretary. The local secretary for the Buffalo meeting 
described the preparations which he had made for the meeting, which 
included contacting all the teachers of chemistry in the area, arranging 
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for the luncheon, exhibits, and other divisional functions, serving as liaison 
officer with other divisions and providing special housing accommodations 
for students. The report was accepted with thanks for the untiring work 
of Mr. Richelsen. 
NEw BUusINESS 
1. The Committee on Naming and Scope of Committees, WILHELM 
SEGERBLOM, Chairman, reported as follows: 


The question of appointing a committee to study the Chemistry Requirements in 
Pre-Professional Courses was referred to our committee at the Indianapolis meeting, 
while the question of appointing a committee to study the proper training in mathematics 
for chemists was referred to our committee later by letter ballot of the Executive Com- 
mittee. 

Our committee has considered these two questions in detail and recommends: 
(a) that the Chairman of the Division be instructed to appoint a committee on Pre- 
medical Requirements in Chemistry; (6) that the Chairman of the Division be instructed 
to appoint a committee on Mathematics for Chemists. 


It was voted to constitute new committees on (a) Premedical Re- 
quirements in Chemistry and (b) Mathematics for Chemists. 
2. Requests for appropriations by committees were met as follows: 


Naming and Scope of Committees: up to $50.00. 

Chemical Education of the Non-Collegiate Type: up to $60.00. 
Correlation of High-School and College Chemistry: up to $200.00. 
Labels: up to $25.00. 


Premedical Requirements in Chemistry: up to $25.00. 
Women’s Club Study Course in Chemistry: up to $25.00. 


After a discussion of the policies and problems of the Division, it was 
voted to appoint a sub-committee to draw up a five-year program to be 
presented as soon as possible. This sub-committee, consisting of WIL- 
HELM SEGERBLOM (chairman), M. V. McGrtut and RosaLie M. Parr, 
presented a report several hours later. Since the proposed program 
merited more careful study than could be given during convention week, 
the chairman was requested to refer their report to a special committee, 
composed of members who could conveniently meet together during the 
school year. The chairman appointed WILHELM SEGERBLOM (chairmam), 
OweEN L. Suinn, and R. A. BAKER members of this special committee. 


Minutes of the Meeting of the Senate of Chemical Education 
9:00—-11:00 A.M Sept. 2, 1931 

Present: J.N. Swan, Chairman; R. A. Baxer, Secretary. Arkansas: HARRISON 
Hae; California: Brsste E. BUTCHER; Connecticut: G. A. HitL; Delaware: A. S. 
Eastman; District of Columbia: G. L. Coyie, $.J., A. J. Mars, and L. W. MATTERN; 
Florida: Townes R. LeIcuH (proxy for V. T. Jackson); Jilinois: ROSALIE M. PARR; 
Kansas: J. M. MicHener; Kentucky: V.F. Payne (proxy for J. S. Pierce); Mary- 
land: Nett E. Gorpon; Massachusetts: L. P. PATTEN; Mississippi: Victor A. 
CouLTER; New Hampshire: H. C. Focc and WirLHELM SEGERBLOM; New Jersey: 
W. Foster and Rurus D. REep; New Mexico: H.C. Granam; New York: H. A. 
CARPENTER and R. C. Roserts; Ohio: M.V.McGiri; Pennsylvania: A. J. CURRIER, 
W. E. Coon, E. F. Marsiciio, W. B. MELDRUM, PAULINE BEERY MACK, and OWEN 
L. SHINN; South Dakota: J.H. JENSEN; Tennessee: C. A. BUEHLER. 
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REPORTS OF COMMITTEES 

The following reports from standing committees stimulated fruitful 
discussion. 

1. Chemical Education of the Non-Collegiate Type. R.E. Bowman, 
Chairman, presented by letter a report which will be found on page 2446 
of this issue. 

2. Chemical Education by Radio. Rosert F. McCracxkan, Chaitr- 
man, presented a progress report by letter, which was accepted. 

3. Chemistry Clubs. PauLINE BEERY Mack, Chairman, presented 
the following progress report, which was accepted: 


The Chemistry Club Committee, although not having been able to hold a formal 
meeting, has assisted in collecting material for a special chemistry club number of 
The Chemistry Leaflet. In this number (Number 2, volume 5, September 17, 1931), a 
typical constitution, suggested names, places to obtain pins and medals, suggestions 
for initiations and parties are given. This number has been prepared for the purpose 
of stimulating interest in chemistry clubs throughout the country, and this effort will 
be continued during the year in the Chemistry Club Corner, which appears in each of 
the issues of The Chemistry Leaflet. 

It is our purpose in the near future to survey the existing chemistry clubs, for the 
purpose of keeping in closer personal contact with the existing clubs. This will be the 
first step in trying to stimulate interest in the formation of new student clubs by direct 
appeal to chemistry teachers in schools in which such clubs do not exist. 


4. Chemistry Libraries. Rurus D. REED, Chairman, presented the 
following report which was accepted: 


The committee has yet to complete the following portions of its plans: (1) rating 
of the list of books by pupils and teachers; (2) preparation of the final list for publica- 
tion; (3) report of the nature of the subject matter of each book. 

The committee selected the tentative list of books for high-school chemistry 
libraries after consulting the following book lists: 

CRANE AND PATTERSON, ‘“‘The Literature of Chemistry,” John Wiley & Sons, 

Inc., New York City, 1927, pp. 363 to 411. 

Brown, ‘“‘Standard Catalog for High-School Libraries with Supplement for 1930,” 

H. Wilson, 1930, class 540 and 660. 

GLENN, Darrow, LocknHart, ‘‘Chemistry References for Students and Teachers,” 

New York Chemistry Teachers’ Club. 

WENDT AND SmITH, ‘‘Matter and Energy,’’ P. Blakiston’s Son & Co., Philadelphia, 

1930, pp. 325-7. 

Recently published books. 

It was felt desirable to include in this list books of value to teachers as well as to 
high-school students. Such books should be of great help to the teacher not prepared 
for the position of chemistry teacher but drafted to teach chemistry because of having 
a year or two of college preparation in chemistry. Such books as Chapin’s ‘‘Second 
Year Chemistry for Colleges,’’ Deming’s ‘‘In the Realm of Carbon,’ Frank’s ‘‘How 
to Teach Beginning Chemistry,” etc., should help clear up many points but touched 
upon by beginning college courses, and which are the necessary background to teach 
high-school chemistry. A teacher with a meager background would not know where to 
look for such material. 

Books intended primarily for the teacher can be of much value to superior students 
who desire to read more extensive discussions than appear in their high-school texts. 
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The chairman knows several high-school students who were able to make reports from 
such books as: Steiglitz, ‘Qualitative Analysis,’ Getman, ‘‘Outlines of Theoretical 
Chemistry,’”’ etc. These students were afterward brilliant chemistry students in 
college. 

The committee has prepared a rating card for these books as follows. Please 
give your opinion of the suitableness of the accompanying list of books for high-school 
chemistry libraries, by putting the following checks in the left margin opposite the title 
of the book. Please Mark Only Books You Know Personally. 

For books you think should be included, suitable for teachers. 

For books you think should be included, suitable for pupils. 

For books you think should be excluded. 

For books you question, but not positively exclude. 

For books that you should add to the list, of value to teachers. 

For books that you should add to the list, of value to pupils. 

It is planned to have college teachers, high-school pupils, and teachers of high- 
school chemistry rate the books in the tentative list and suggest other worth while books 
to supplement the list. The combined opinions should afford a fairly desirable tenta- 
tive list of books. Undoubtedly desirable books not familiar to the committee will be 
proposed. 

This second list will be divided into lists of books of similar nature—for example, 
“college textbooks of inorganic chemistry.’”’ These sections of the list will then be 
submitted to a few selected individuals who will comment upon the desirable features 
of each book, keeping in mind the following requirements for high-school reference 
books: 

It should be written by an authority. 

The language should be simple. 

The illustrations should be modern, well drawn, numerous, and properly presented. 

The printed page should be attractive. 

The book should have a good index and be of recent edition. 

The book should be of interest to the young reader. 

It is then proposed to submit this book list with the discussion of the merits of 
each book to the Senate for approval. It is also planned to prepare $25.00, $50.00, 
$100.00, and $200.00 lists of books for high-school libraries of limited funds. This set 
of lists should prevent one-sided selections. 


5. Correlation of High-School and College Chemistry. Nem E. 
Gorpon, Chairman, presented the following report, which was accepted. 


In carrying out the plans proposed in our previous committee report, it has been 
found that a more careful revision of the outline is necessary than was at that time antici-° 
pated. The committee is proceeding to make this more careful revision and expects 
to have a more definite report at the spring meeting. 


6. Examinations and Tests. O. M. Smitu, Chairman, presented a 
progress report by letter, which was accepted. 
7. Labels. JoHn M. MIcHENER, Chairman, presented the following 


report, which was approved. 


The preliminary report of the Committee was published in the JOURNAL OF CHEMI- 
CAL EpucaTION in December, 1930 (Vol. 7, pp. 2907-42). By the time of the meeting 
in Indianapolis not many comments on the report had been received so it was thought 
best by the Division to make a determined effort to get the report into the hands of 
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a large number of teachers for criticisms. With this end in view reprints of the report 
were sent to all chemistry teachers, both high-school and college, who are listed as (1) 
active members of the Division, (2) members of the Senate, (3) members of the editorial 
board of the JourNaAL or Leaflet, and (4) officers of Local Organizations which are 
represented in the Senate. 

Fifty detailed criticisms were received in addition to many letters regarding the 
report. Valuable suggestions were offered by Merck and Company, J. T. Baker 
Chemical Company, Welch Scientific Company, and Drs. E. J. Crane, Charles Hurd, 
and A. M. Patterson. 

The Committee considers the label as a heip to the student in learning the formula 
of the chemical with which he is working and the formula should be the same that he 
would use in writing an equation. No attempt should be made to put all known facts 
on the label. 

The list of labels is intended to supply the needs of the inorganic laboratory pri- 
marily but includes labels which would meet most of the wants of both organic and 
analytical laboratories. , 

It was decided to omit descriptive words for the elements and to use structural 
formulas for organic compounds, but not to list either all the acids or all the alcohols 
under the A’s. 

The Committee considered it inadvisable to add common names as synonyms. 
For teachers who desire students to become acquainted with the synonyms, the best 
method seems to be to post in the laboratory the list of all the chemicals used under 
both common names and chemical names. Then with only the chemical names on 
the bottles the student is obliged to find out the chemical name before he can locate a 
substance. 

In regard to nomenclature, the Committee followed clusely suggestions given by 
Drs. Crane and Hurd for organic chemicals. Where a chemical is known by several 
names we used what we believed to be the most descriptive from a chemical standpoint, 
such as Sodium hydrogen carbonate and Ammonium monohydrogen phosphate. 

In accordance with a suggestion made by Dr. Crane we are capitalizing only the 
first word of chemical names. Those compounds containing two metals such as the 
alums are listed strictly alphabetically, with the following exception, that we used the 
order Na, NH, H, and that all metals should precede NHg. 

Formulas are not given for certain compounds. In some of these cases the formula 
is unknown or in doubt. In others the substance is a mixture, and in others the stu- 
dent is rarely ever required to use the formula, as in the case of Phenolphthalein. 

The style of the label should be left to the publisher with the suggestion that the 
formula should be printed beneath the name of the chemical and that the size should 
be 2'/2 X 9 centimeters. 

All labels should be uniform. They should be gummed, either perforated or roul- 
letted and interleaved with wax paper. There should also be several pages of blank 
labels. It seems advisable that there should be two labels of many items, and more 
than two for the most commonly used chemicals. Moreover, in case of hydrates, there 
should be another label without the water of hydration. 

A majority of the Committee is in favor of recommending a decided change which 
does not conform to general usage. This is to show the number of molecules of water 
of hydration by parentheses around the H.O with a subscript indicating the number, 
zt. e., CuSO,(H20);.. This method is logical and seems best of all. (The Division ap- 
proved this recommendation.) 

It is hoped that we can induce publishers to either issue separate pages of labels 
or to print the labels separately. 





VoL. 8, No. 12 THE BUFFALO MEETING 2443 


Those interested may obtain a copy of the revised list of labels by addressing the 
chairman of the committee (JoHN M. MICcHENER, Wichita High School, East Wichita, 
Kansas). 


8. Major Topic Organization of High-School Chemistry. H. A. 
CARPENTER, Chairman, presented a progress report which was accepted. 

9. Minimum Equipment for High-School Chemistry. J. H. JENSEN, 
Chairman, presented a progress report which was accepted. 

10. Optimum Size of Classes. V. A. CouLter, Chairman, presented 
a progress report which was accepted. 

11. Order of Presentation of Recitation and Laboratory Work. 
FRANK M. GREENLAW, Chairman, presented the following report, which 
was accepted. 


During the past year, effort has been made to formulate a means of testing the 
results of laboratory work preceding and following the usual classroom instruction, 
in terms of one or more outcomes which could be measured quantitatively by a definite 
teaching experiment. In two tests of this character already reported by the Com- 
mittee, evidence has been presented that range of information and retention appear 
to be favored by having laboratory work follow the class discussion. 

Other outcomes from laboratory instruction, as listed in the report of a question- 
naire conducted by the Committee in 1928 and published in the JouURNAL OF CHEMICAL 
EpuCATION in October, 1928 (vol. 5, pp. 1300-6), belong mainly to the domain of in- 
tangible values arising from directed study. Such intangibles do not lend themselves 
to educational measurement. 

In submitting this final report, the Committee wishes to emphasize the fact that the 
results of its tests show that immature pupils of high-school age need adequate prepara- 
tion in advance of the laboratory exercise if the full value of the laboratory period is 
to be attained. 

It is my privilege, on behalf of the Committee, to express thanks to all who have 
assisted in this investigation and to recommend that the Committee on Precedence of 
Laboratory Instruction be re-constituted, or dissolved. 


In accordance with the recommendation of the committee, it was 
voted to recommend that the Committee be dissolved. The Secretary 
was instructed to express the appreciation of the Senate of the excellent 
studies which the committee has made. 

12. Preparation of High-School Chemistry Teachers. A. J. CuRRIER, 
Chairman, presented the following report, which was accepted: 


The distribution of reprints of the fourth report of the committee among the State 
Directors of Public Instruction, Secretaries of local sections of the American Chemical 
Society, Presidents of State Teachers’ Colleges, and officials of accrediting agencies 
was completed in March, 1931. This report presented the status of the training of 
secondary chemistry teachers with some suggestions as to means of improving the situ- 
ation. Some favorable comments have been received but in the final analysis, the 
initiative for setting standards must come from the officials charged with such re- 
sponsibility. 

The ‘‘question’’ of correspondence work for chemistry teachers was then referred 
to the committee for study. We have considered the question carefully and have come 
to the conclusion that the Division of Chemical Education is not justified in under- 
taking such a program. There are undoubtedly many teachers who would profit by 
having such a course available. A systematic reading of the JOURNAL OF CHEMICAL 
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EpucaTIon and The Chemistry Leaflet will, to a large extent, meet the needs of such 
individuals. 

The completion of the above-mentioned survey marks the attainment of the ob- 
jectives set up by the committee. The Chairman desires to express his appreciation 
of the earnest codperation of the members of the committee and believes that he ex- 
presses their sentiment in asking that the committee may be discharged and discon- 
tinued. 


Spirited discussion indicated that the Senate wished to see the committee 
continue its studies. Dr. Currier accepted the challenge. 

13. Visual Aids in Chemical Education. M. V. McGmutt, Chairman, 
presented the following report, which was accepted. 


The major activity of the committee since the last meeting has been to plan a 
symposium on Visual Aids for the Buffalo program. We have had most cordial co- 
operation both from invited speakers and manufacturers of equipment. The program 
of speakers has been published in the September, 1931, issue of the JouRNAL. Mention 
should also be made of the special demonstrations. conducted by Bausch & Lomb 
Optical Co., Eastman Teaching Films, Keystone View Company, Q. R. S.-De Vry 
Corporation, Society for Visual Education, Inc., Spencer Lens Co., Victor Animato- 
graph Corporation, and United Projector and Film Corporation. 

These demonstrations included 16-mm. silent and sound pictures, 35-mm. silent 
and sound pictures, and a wide variety of still pictures. 

The following program has been outlined for future work: 

1. A questionnaire will be directed to a large number of high-school and college 
teachers of chemistry, in an effort to classify the material which lends itself to visual 
aids. Those items receiving general approval will be published and made available 
to the producers of slide film material. 

2. Lists of films and slides already available will be brought up to date for publica- 
tion. 

3. Data on museums which maintain chemistry exhibits will be published. 


14. Women’s Club Study Course in Chemistry. Harrison HALE, 
Chairman, presented the following report, which was accepted. 


Your committee on Women’s Club Study Courses wishes to report that it has been 
active in bringing to the attention of women’s clubs the course which has been prepared. 

In this connection, letters have been sent to a number of members of the American 
Chemical Society, and the committee wishes to express its appreciation of the response 
which has been received from them. In many cases these members have taken con- 
siderable trouble to present the matter to clubs in their vicinity. 

It is too early yet to make a definite statement in regard to enrolment of clubs for 
the year’s study beginning in the fall. For some reason it seems that anything chemical 
has a handicap to overcome in working with women’s clubs. Instead of this handicap 
being a discouragement, it seems to your committee that this should be a fresh incentive 
in our efforts to have these women recognize the fundamental importance of chemistry 
in the life of America and the intense interest and value of the contribution it is making 


MISCELLANEOUS BUSINESS 


1. On motion of Townes R. LEIGH the following resolution was adopted: 


We, the members of the Senate of Chemical Education, affirm that an 
hour of laboratory supervision or instruction ought to be and is of equa! 
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value to an hour of lecture or recitation in determining the teaching load 
of an instructor. 


Secretary's Note: At the Atlanta meeting the Division also passed a resolution on 
this point [J. Cem. Epuc., 7, 1351 (June, 1930) ]. 


2. It was voted to recommend that time for discussion of papers be 
scheduled as a definite part of the program. 


Minutes of the Business Meeting of the Division of Chemical Education 
11 A.M. SEPT. 2, 1931 


1. The minutes of the Indianapolis meeting were approved as published 
in the JOURNAL OF CHEMICAL EpucaTION [8, 1190-9 (June, 1931) ]. 

2. The Secretary’s report covering the subsequent meetings of the 
Executive Committee and of the Senate was approved. (See foregoing 
record.) 

3. Chairman Swan announced the appointment of the following com- 
mittees: 

Auditing: L. W. MATTERN and ARTHUR ROSE. 
Nominating: M.V.McGIL_, WILHELM SEGERBLOM, and J. H. JENSEN. 

4. The treasurer’s report was received pending report of the Auditing 
Committee. 

5. The Secretary outlined proposed plans and received suggestions for 
the New Orleans meeting, March 28—April 1, 1932. 

6. The Nominating Committee placed names in nomination for the 
three offices to be filled at this time. There being no other nominations, 
the Secretary was directed to cast a unanimous ballot for the following: 

O. L. SHINN, Chairman 
ROBERT COLLIER, JR., Vice-Chairman 
VIRGINIA BARTOW, J reasurer 

7. On motion of WILHELM SEGERBLOM, the following resolutions were 
adopted unanimously: 

Resolved: (a) that we, the Division of Chemical Education, express our 
indebtedness to Chairman J. N. Swan for allowing us to re-elect him chair- 
man a year ago, and that we convey to him our deep appreciation of the 
sound judgment and efficiency which he has shown in guiding the affairs 
of the Division during the past year. 

(b) Resolved: that the Division of Chemical Education again put on 
record an appreciation of its indebtedness to The Chemical Foundation 
for its continued codperation with and support of the activities of the 
Division. 

(c) Resolved: that we express to the Buffalo Section of the A. C. S., to 
Mr. JOHN RICHELSEN the local assistant, and to all others who have 
assisted, our appreciation of their efficient services in connection with this 
meeting. 

(d) Resolved: that the Secretary of the Division be instructed to write 
Mrs. E. F. SmitH a personal letter expressing our pleasure in having her 
present with us during our memorial program. 


Adjourned 12:15 P.M. 
R. A. BAKER, Secretary 





REPORT OF THE COMMITTEE ON CHEMICAL EDUCATION OF 
THE NON-COLLEGIATE TYPE. OBJECTIVE NO. 1 


A great deal of chemistry taught in colleges and universities is finally 
put to use by students as a means of livelihood. Yet if we exclude as 
“collegiate’’ or college preparatory all chemistry taught in high schools, 
colleges, and universities, this committee still may consider many popular 
and vocational phases of chemical education. The more important 
popular or expository sides have been provided for by other committees of 
this Division. There need be no hesitation in defining our field of chemical 
education as that by which present and prospective non-college workers 
in the chemical industry can be better trained for the duties required of 
them and for natural avenues of promotion. 

A chemical technician in plant or laboratory should be urged to self- 
improvement through schools of the type outlined below. In general, 
the reasons for this are as follows: (1) he lacks funds for anything but 
an intensive course; he must in most cases earn his way through such a 
course or be self-supporting while doing so; (2) he feels too old and 
may lack entrance credits to attempt the four-year college; (3) he is 
impatient to get back into industry with greatly increased earning power, 
in line of promotion to a foremanship. 

The parallel development in the United States of the chemical industry 
(7) and of organized chemical education has been rehearsed so often that 
it needs no further comment in this report. The chemical industry, 
however, is so young and has so many employees trained by the trial and 
error pick-up methods of war time, that it has not fully realized, like older 
industries, the need of chemical education for its employees. 

This committee arose from the protests of two of us that chemical 
education was applicable to plant and laboratory employees as well as to 
their salaried directors and technically trained foremen. 

We believe that a trained workman is worth more to the industry than 
an untrained; that to the trained workman who desires to advance and to 
comprehend, every encouragement should be given; that unprogressive 
workmen should be replaced by those willing to study and to advance; 
that no lack of a degree should bar a self-trained man from deserved ad- 
vancement in laboratory or plant; that the ‘“‘mudsill” theory, as Abraham 
Lincoln called it, has no place in the chemical industries of this country 
and is opposed not only to the best interests of all capital, management, 
and labor, but also to the democratic ideal of education. 

This report covers the first objective of our committee as approved 
by the Senate of Chemical Education at the Cincinnati meeting. 

Schools which offer courses of this intensive type may be classified as 
(1) technical institutes; (2) public and private trade and vocational 
schools, (3) college extension and correspondence courses, (4) night schools, 
public and private; and (5) shop or plant classes. 

2446 
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I. The Technical Institute: This is the highest level of non-collegiate 
education which directly prepares for work in chemical laboratories and 
plants. It has had extensive discussion by the Society for the Promotion 
of Engineering Education (2), (3), (4). Everything points to a wide 
future development of this type of school to train leaders from the 140,000 
‘“‘A and B grade boys who do not enter college’ (5) for “‘the undeveloped 
field in industrial education between the technical college personnel and 
that trained on the job and by trade training”’ (6). 

We feel, therefore, that the chemical industries should aid in the organi- 
zation of Technical Institutes and offer every encouragement to the higher 
type of their non-college employees to attend such schools. Plant manage- 
ments can easily determine the young men in their employ who are in need 
of encouragement and who show signs of future value as potential operators 
and foremen. ‘‘Industry is in need of 50 times the present supply of 
such graduates” (3). 

Courses in the forty schools of this type vary from one to three years in 
length. The average annual cost per student is “‘approximately $400 per 
year.”’ Further data are procurable from the references cited. 

II. Day Trade or Vocational Schools, Public and Private: This 
group includes technical high schools, full-time day schools, and co- 
operative trade school classes. Most of these are public, as few private 
day classes in chemistry are possible, except in large cities. Here they 
are apt to be college preparatory in nature, rather than preparing for 
employment. The worker in industry has few opportunities to study 
in the daytime unless when laid off. No advice as to special ‘‘dull season”’ 
classes in chemistry has come to the notice of this committee. 

Such schools are therefore apt to appeal to those preparing for work in 
the industry rather than to those already employed. In older industries, 
apprentices are sent to Saturday morning classes with pay, but this com- 
mittee has no information of any such action in the chemical industry, 
perhaps due to the reasons given above. 

Public schools of this type (8) receive financial aid from the Federal 
Government under the Smith-Hughes law, especially direct vocational 
or trade schools. Technicai high schools are supported by city taxation 
and receive no Federal Aid unless on a codperative basis. 

The technical high school occupies a borderland position, and has both 
academic and vocational functions. It is vocational where its students 
enter directly into industry after graduation, instead of going on to the 
technical college. Such schools have been ably discussed by Mable 
Spencer (1), and have a very definite function in preparing boys for work 
in various industries and trades, the chemical industry being one of these. ° 
The above article implies that some of these high schools are really sup- 
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ported by Smith-Hughes funds and are to some degree codperative with 
three- to four-year courses in chemistry. 

III. College Extension and Correspondence Classes: College exten- 
sion classes in chemistry are usually cultural or college preparatory in 
nature. The student who enrols in them is not often employed in a chemi- 
cal plant or laboratory. Correspondence classes in dairy and soil chem- 
istry of real value are often given by state universities to fine advantage. 
Yet their advertising has not appealed so directly to men in shop, plant, 
and laboratory as the private schools. 

Only two private correspondence schools offer instruction in chemistry 
or chemical engineering. One of these is ranked by Spahr as a Technical 
Institute and has a large enrolment among chemical workers. The other 
ignored the inquiries of this committee. An acquaintance with students 
of the one school only confirms the feeling, as the Home Study Bulletin 
of Columbia University puts it, that “‘this encouragement of learning to 
ambitious men and women is a service to the state.” Many a plodding, 
isolated plant worker has been enabled to start with the fundamentals 
and work toward a comprehension of his duties which went far toward 
equipping him for a foremanship. ‘‘Ad hoc’’ training though this may be, 
its benefit to the worker and the chemical industry cannot be minified, 
in spite of the obvious obstacles. 

IV. Night Schools, Public and Private: The students in this type 
of school have many of the same obstacles to meet as those of the corre- 
spondence school. Only “steady application and hard work” get the 
student very far. 

Eighteen rubs shoulders with forty in these classes; the technical 
school or college graduate who has had little or no chemistry may have as 
classmate a plant workman with no more than eighth grade preparation; 
a factory executive may study beside a grocer’s boy who wishes to “‘pick 
up” enough chemistry to get a laboratory technician’s job; an office 
man or woman employed by a chemical company may attend to get an 
idea of what it is all about, so he can better understand his technically 
trained bosses or she can take their dictation better and with fewer 
errors. 

A night-school teacher of chemistry will try to ‘‘temper the wind to 
the shorn lamb” and help each pupil, according to his needs, his ability, 
and his earnestness. Direct contact with the teacher gives such instruc- 
tion an advantage over the correspondence school. But it puts the teacher 
under the necessity of keen continued rapid-fire thinking, as he may have 
five or six types of men and needs among a class of twenty. 

A marriage, a change to the “graveyard shift,’’ or a shut-down may 
mean the loss of the pupil to the class. Classes should be small for best 
results in this type of work. But they should be maintained by every 
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chemical community. Men must not only be trained but retrained in a 
rapidly changing chemical industry, as in every other. 

The night-school teacher may be able to organize his work into short 
unit courses. He may be met by special demands such as courses for 
sewage plant operators, or for courses in theory. One of us had a student, 
a sulfuric acid operator, who made a thorough study of the heavy acids, 
but who really wished to know how to dilute or ‘‘make up”’ tank cars of 
acid to a desired gravity or percentage. When he had mastered this he 
dropped out, entirely satisfied. Many such cases could be mentioned. 

The chemical industries can aid by allowing use of their own laboratory 
facilities after hours to their employees who are doing night school work 
or by the donation of unused apparatus or chemicals unreturnable to the 
stock room. There should be close coédrdination between teacher and 
employer in this sort of teaching work. 

The Central Printing Trades Continuation School in New York City has 
$275,000 of modern equipment contributed by the Typothetae and the 
manufacturers of printing equipment. As rapidly.as equipment becomes 
obsolete, it is replaced by new. 

This points the way to what chemical industries might do for Technical 
Institutes and related schools in their vicinity in helping prepare boys 
for later employment with them. 

V. Shop and Plant Classes: Plant foremen or technical men often 
organize these in emergencies, when not too busy. Some chemical in- 
struction is also given by many companies in ‘‘vestibule’”’ or pre-employ- 
ment classes, especially concerning safety and health. University exten- 
sion courses may be given after working hours by university instructors 
direct, or by properly qualified teachers drawn from the plant staff. 

One of us feels quite strongly that ‘‘the great bulk of these boys are not 
particularly benefited by any effort to teach them chemistry,” referring 
to the type of boy who takes a minor laboratory or plant job. Another 
plant executive says, ‘‘It is the consensus of opinion of our committee that 
it is a mistake to try to train men from the ranks for doing technical work. 
In fact we feel that the college-trained technicians are none too well pre- 
pared for that kind of work.” 

The first writer above feels that by the time a foreman or potential fore- 
man has read “‘popular chemical literature. . . if they still feel hungry for 
information, let them get a Chem-Craft set and work through it carefully 
with a high-school textbook as a reference manual. By the time they 
have done this they will find they will be cured of their ambition or they 
will find they have a real interest, in which case they can be treated as men 
well above the average in their ability to acquire scientific knowledge.” 

“Perhaps 2% were worth instructing’’ (in a university extension course) 
“but near most. industrial centers there are schools giving night work. 
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...In this laboratory we have three particularly bright boys and they have 
given themselves the trouble to complete the chemistry course given by 
Drexel Institute. They were not pulled back by an effort to carry along 
98% of hopeless material and I think they have benefited quite materially 
from what they have learned of chemistry.” ‘“‘All in all, you see I am 
coming to the conclusion that the average young fellow who does not 
finish his high school and who goes into a technical line is best left to his 
own devices entirely, with the sympathetic assistance of those who are 
responsible for giving him a chance to obtain more education if he is 
fit for it. There is a lot of drab work to be done in the world, monotonous 
routine repetition and this is best done by people whose minds are drab too. 
The exceptional man will, I believe, always take care of himself.’’ Yet 
the exceptional man rarely has made good without some stimulus from the 
outside. 

This point of view would discourage plant classes and throw upon the 
technical high school and trade school the duty of supplying a better type 
of boy to the employer. To this most of us will agree. 

Some of us take issue strongly with the above writer, especially when he 
says, “I do not believe that in America we have any place for laboratory 
technicians. We do need dishwashers and we need boys who can do what 
they are told, but they do not need to know any chemistry... .If they do 
take classes in chemistry they begin to feel. . .entitled to rank as qualified 
for advance in the technical field and no such advance is possible because 
obviously they can never function as chemists.”’ 

One laboratorian to whom the above letter was shown replied, ‘‘that no 
boy liked to feel that there was no hope of promotion...that he would 
always e a dishwasher.’’ A second suggests ‘‘that the man who has no 
interest in his work and who is kept on simply because he is a good clean- 
up man, be dispensed with. ..I have seen assistants whose superiors were 
Ph.D.’s carrying on the chemist’s work, while down a little way in another 
room a man sweeping floors and cleaning glassware was earning as much as 
the former. ..The low wage rate is affected somewhat by this undesirable 
type of employee and is not all the fault of the employer.”’ 

“To make conditions better would save the employer money by less 
mistakes in work, more work per man, and cheerful contented men who 
would work all the harder for knowing that advancement was up to them. 
The man who deserves advancement would be free to do so instead of 
being held with the less desirable class of worker.” 

The above viewpoints are not irreconcilable. They are simply opposite 
sides of the medal. Let the chemical industry codperate closely with 
the above types of school. It is too busy to train except for jobs “which 
any man can fill.” Let them demand a high type of trained boy and 
encourage such boys who are to go back to schools of the Institute type. 
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‘Harvey S. Firestone declares that industry has no place for the beginner 
...the man who comes in uninformed and untrained and wants to learn 
what the trade is all about.” This training must be given in school by 
teachers of industrial experience. 

One of us comments here: ‘‘Other types of industry less dependent 
upon an intelligent grasp of science . . . are availing themselves of the 
opportunity for training at public expense. . . . The chemical group 
appear to ignore the fact that they are paying a goodly percentage of 
federal, state, and municipal taxes and that those taxes are being used to 
provide educational advantages for industries sharing to a lesser extent 
in the taxation of the country. . . It would appear . . . that they would 
make some attempt to support a program (of public education in chem- 
istry of less than college rank) to put their taxes to some direct advantage 
to themselves. . . 

“Very little direct training is given in the plants and, as a result, the 
experience of the worker is limited to one or two operations. This of 
course may lead to productive efficiency but then, too, it leads to dis- 
satisfied workers. The routine of repetition day after day with no 
prospect or even thought of advancement is enervating. . . If we can de- 
vise some program whereby we can overcome the anti-social theories of 
labor we will make for happier workmen and a more social relationship 
between industry and the worker.” 

It is not enough that the chemical industry should “preserve the organi- 
zation of trained personnel in slack periods, by reducing hours of work per 
man” (9). It should encourage ‘‘dull season” classes for such men and 
help them prepare for increased value to their firms after the slack period 
is past. 

Our schools, for their part, should provide instruction for these valuable 
men, this trained personnel, and should prepare for more and more service 
to adult students as the working week is shortened. 

‘‘When the Chevrolet Plant, the Ford Plant, and the Pullman Shops 
went to Atlanta, they went because the technical high school was there. 
When great plants come into your city (Milwaukee) and pour millions 
into the pay roll, they do not come because you are beside a lake . . . be- 
cause you are a distributing point, but because your Superintendent of 
Schools and because a Cooley had the vision to provide for men and women 
who could fill the places for which they were needed in those factories’’ (10). 

Chemical industries should be attracted to towns which can provide 
trained or partially trained employees for them. As taxpayers, they can 
secure such schools. They can aid in the surveys which will result in 
the most intelligent location of technical institutes to train the workers 
of the future, and to upgrade their present employees for greater pro- 
ducing and earning capacity. 
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We urge upon those interested the careful study of the references avail- 
able, as cited in the accompanying bibliography. The time has passed 
when the chemical industry can rely upon the academic high school 
as a source of future skilled operators and foremen. 

H. A. ERNST ALLEN ROGERS 

ARTHUR GUILLAUDEU R. E. ROSE 

Morris LAWRENCE R. E. Bowman, Chairman 
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UNITED STATES CIVIL-SERVICE EXAMINATION FOR PRINCIPAL PHYSIO- 
LOGICAL CHEMIST 


The United States Civil-Service Commission announces an open competitive 
examination for the position of principal physiological chemist. Applications must be 
on file with the U. S. Civil-Service Commission at Washington, D. C., not later than 
December 1, 1931. 

The examination is to fill a vacancy in the Bureau of Construction and Repair, 
Navy Yard, Washington, D. C., and vacancies occurring elsewhere, for duty in Wash- 
ington, D. C., or in the field. 

The entrance salaries range from $5600 to $6400 a year. 

Competitors will not be required to report for examination at any place, but will be 
rated on their education, training, and experience. Certain specified education and 
experience are required. 

Full information may be obtained from the Secretary of the United States Civil- 
Service Board of Examiners at the post-office or customhouse in any city or from the 
United States Civil-Service Commission, Washington, D. C. 





BALANCING CHEMICAL EQUATIONS 


DEAR EDITOR: 

I am enclosing an example of balancing chemical equations and, if 
you can follow my work, would ask whether or not there is anything pub- 
lished regarding it? I got the idea from a former pupil of mine who was 
attending college and came to me for help in balancing some very difficult 
equations. He had been shown how to do it but could not handle the al- 
gebraic end of it. I am very anxious to find where the method originated 
or to learn of a text in which it is used, if there be such a text. 


A Cu + B HNO; — > C Cu(NO3)2 + D NO + E H.20 
For Cu, A=C (1) 
For H, B = 2E (2) 
ForN, B=2C+D (3) 
For O, 3B =6C +D+E (4) 
Let A = 1; then C = 1 
Substitute in equations (3) and (4) the above value for C, and the value 
for B given in equation (2). 
(8a) 
(4a) 


(5) 


Solving equations (2) to (4) by use of the values already obtained we 
have: 


The balanced equation then becomes: 
3Cu + 8HNO; —> 3Cu(NO;)2 + 2NO + 4H20 


This method may be just a hobby of some teacher of chemistry, but it 
works and I would like to know more about it. 
Very truly, 
A. W. S. ENDSLOW 


NortH CENTRAL HIGH SCHOOL 
SPOKANE, WASHINGTON 
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A STUDY OF THE RELIABILITY OF EXAMINATION MARKS IN 
GENERAL CHEMISTRY 
DEAR EDITOR: 

The article in the October, 1931, issue (pp. 2071-8) of the JoURNAL OF 
CHEMICAL EpucaTION by Homan and Hodge entitled ‘‘A Study of the 
Reliability of Examination Marks in General Chemistry” interested me 
greatly since I made a similar study about eight years ago. The results 
of my study were presented to the New England Association of Chem- 
istry Teachers at their 85th meeting at Yale University on December 8, 
1923, and published in the reports of the Association. 

My paper differed from the one recently published in that I made no 
attempt to tabulate the results question by question, but instead tried 
to compare the marks of different groups of teachers. 

My study was based on 153 marks given by as many different teachers 
to a single chemistry test. The individual marks ranged from 40 to 
85% but these are more or less isolated cases and on the whole the 
results were fairly satisfactory since schools having widely different 
classes of students, standards of passing, and courses in chemistry are 
represented. Of the marks, 63% were between 55% and 69.9%. 

On comparison of the marks given bv different groups little of value 
was obtained. Most significant was a compilation which took into con- 
sideration the difference in the passing mark at the various institutions 
represented. This was early recognized as one of the chief reasons for 
variation of marks. It was found that teachers in schools with a passing 
mark of 70% tended to rate papers higher than those in schools with 
a 60% passing mark, but not sufficiently high to cause the percentage 
of students passing in both cases to be equal. 

At the time I made my study I found no record of such an investiga- 
tion covering a chemistry paper, although there are studies covering al- 
most the entire range of elementary and secondary school subjects. 

Very truly yours, 
Henry S. JoHNSON, Dean 


THE CONNECTICUT COLLEGE OF PHARMACY 
150 YorxK STREET, NEW HAVEN, CONN. 


Colored Flower Juices Used to Test Acids. Colored flower saps, extracted from 
the petals of a number of species, are being used to test the degree of acidity or alkalinity 
of chemical solutions, by Dr. E. P. Smith, a British botanist. It has long been known, 
in a casual way, that some blue flowers dropped into a weak acid solution will turn 
pink, but hitherto an exact measurement of their value as litmus-like indicators has not 
been undertaken. Dr. Smith has determined the color values of a number of saps, 
ranging through red, blue, violet, and purple, in the presence of a wide range of acidities 
and alkalinities. Among the flowers he has used are species of anemone, cineraria, 
hibiscus, primrose, tulip, and morning-glory.— Science Service 





APPARATUS, LABORATORY PRACTICE, AND DEMONSTRATIONS 


A Triple-Spectrum Discharge Tube. R.W.SHAw ANDG.B.SABINE. Science, 74, 
179 (Aug. 14, 1931).—An inexpensive substitute for a mercury-vapor lamp is described 
with specifications for making; using an electrodeless discharge. 

Materials used are: pyrex glass tube about 20cm. X 4 cm. with a side tube sucked-in 
of thin glass tube, 16 g. each of Zn, Cd, and Hg, baked at 450°C. Diagram is in- 
cluded. 

It is claimed that an inexpensive brilliant light results, which transmits the ultra- 
violet light and produces well into red, making apparatus suitable for spectroscopic 
calculations. G. H. W. 

The Use of a Hot Cathode Helium Lamp as a Source of Monochromatic Light for 
the Polariscope. A. RoTHEN. Science, 74, 204-5 (Aug. 21, 1931).—The lamp is de- 
scribed, including diagram. The author claims that two intense lines, a red and a yellow 
line from lamp described, permit precise measurements of rotatory power and can 
be used to great advantage in place of the inconvenient mercury yellow lines. 

G. H. W. 

The Determination of Small Proportions of Hydrocarbon in Alcohol Containing 
Acetone. R. W. Horr. Chem. & Ind., 50, 242T-4T (July 10, 1931).—The acetone 
is converted into a mixture of higher boiling products by digesting with aluminum 
amalgam in the presence of potassium hydroxide. The Babington-Tingle method is 
then used to determine the hydrocarbon. E.R. W. 

The Determination of Ethyl and Methyl Alcohols in Aqueous Solutions by the 
Immersion Refractometer. J. M. Macoun. Chem. & Ind., 50, 281T-3T (July 31, 
1931).—A method for the determination of the ratio between methyl alcohol and ethyl 
alcohol in mixtures diluted with water by use of the immersion refractometer is described. 

E.R. W 


TEACHING OBJECTIVES, METHODS, AND SUGGESTIONS 


Can Methods of Teaching Be Properly Evaluated? M.A. Sterner. Phi Delta 
Kappan, 14, 56-61 (Aug., 1931).—The author finds studies which have been made upon 
various methods of instruction are not only inconclusive but that the means used to 
arrive at those conclusions are open to question. 

In an effort to analyze the problem of evaluating methods of teaching, the following 
questions are raised and discussed: 1. In measuring results of any given method does 
the average test used actually measure all the essential pupil changes resulting from 
teaching? 2. In formulating conclusions for such studies is each of the different effects 
of teaching upon pupils given its proportionate value in the light of educational objec- 
tives? 3. Should the method of teaching be considered as more directly related to 
pupil achievement than to some other outcomes of instruction? 4. Should the method 


of instruction be considered as inherently more closely related to teaching than to learn- 
ing? B.C. 


ADMINISTRATIVE PROBLEMS AND DEVICES; CURRICULA ’ 


The Place of Adult Vocational Education in Our Public Schools. F. E. Moore. 
Sch. & Soc., 34, 291-3 (Aug. 29, 1931).—The complexities of modern civilization make 
apparent more than ever before the necessity of adult education. The unemployment 
condition, changes which are taking place, and the various demands which are con- 
tinually being made, all point to a specific need for training that will enable us to adjust 
ourselves and meet the situations as they arise. 

The fact that during 1929 more than a third of a million adults were attending 
vocational evening school classes is sufficient evidence that many more would take ad- 
vantage of the opportunity were it offered. K.S. H. 


KEEPING UP WITH CHEMISTRY 


Science and Industry. H. McGowan. Chem. & Ind., 50, 245T-51T (July 17, 
1931).—President’s address delivered before the Society of Chemical I ndustry. The his- 
torian of the future will recognize that an industrial revolution has taken place during 
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the last fifty years. This revolution has been brought about by the labors of the scien- 
tists and not the least among those scientists will be ranked the chemist. Among the 
important advances in chemical industry are: Castner method for the electrolysis of 
sodium chloride, Castner-Kellner process for the making of sodium by the electrolysis 
of brine, Mond’s invention for producing chlorine by passing ammonium chloride over 
nickel oxide, Hall’s process for aluminum, MacArthur-Forrest cyanide process for gold 
and silver, Haber-Bosch process for fixation of nitrogen, Bergius process for the hydro- 
genation of coal into oil, wonderful advances in the dye industry, the cellulose industry, 
the discovery of phenacetin, aspirin, adrenaline, salvarsan, and insulin. Important ad- 
vances have also been made in metallurgy, in the gas industry, and in the manufacture 
of paints, varnishes, soaps, and explosives. 

It is the duty of the chemical industry to bring to man’s service an ever-widening 
knowledge of the uses to which the materials found in this world may be put. 

E.R. W. 

Trisodium Phosphate—Its Manufacture and Use. F. D. Sneti. Ind. Eng. 
Chem., 23, 470-4 (May, 1931).—Phosphoric acid is added to a solution of soda ash with 
the evolution of carbon dioxide. It is then converted to trisodium phosphate with 
NaOH, impurities filtered off, and on cooling 70% crystallizes out; the other 30% re- 
maining in the mother liquor is used over. A spray-congealed grade is also produced. 
The liquid approximating Na;PO,4-12H2O is pumped into a spray chamber and, during 
a fall of 70 feet, the particles become spherical and congeal. Double salts, e. g., NaCl, 
NaF, are produced to prevent caking. Trisodium phosphate is used extensively as a 
detergent, either by itself or in mixtures. At high concentrations it is used as a paint 
remover and paint brush cleaner. It softens the paint so it can be readily scraped off 
without raising the grain as NaOH would. Other uses are as water softener, boiler 
compounds, soaking hides, clarification of sugar, inhibitor of corrosion of steel, with 
chlorine bleach liquor as ink eradicator against iron tannate inks. One manufacturer 
states, ““Trisodium phosphate is the universal cleaner.” | Dae ee) Oe 

Manufacture and Characteristics of Laminated Glass. W. L. Morcan. Ind. 
Eng. Chem., 23, 505-10 (May, 1931).—Laminated glass is a sandwich consisting of a 
layer of plastic between two sheets of glass to which it has been caused to adhere by the 
effect of heat and pressure and the application of special materials. Both plate and 
drawn sheet glass are used. Nitrocellulose and cellulose acetate are used as the plastic 
sheet. The idea of laminated glass first originated in 1906, but the first practical prod- 
uct was produced in 1911 by Benedictus who, in brooding over an automobile accident, 
remembered that when he dropped a flask containing some evaporated lacquer, the 
broken glass adhered to the dry lacquer. He obtained the best results when using a 
film of apparently dry gelatin to secure adhesion of the celluloid. During the war rapid 
progress was made and it was adopted in all places where there was danger of flying glass 
chips from bullets. 

The cleaned glass is covered with a very thin layer of gelatin solution. The cellu- 
loid is sprayed on both sides with plasticizers to slightly soften the outside of the cellu- 
loid. The other sheet of glass is then placed on top, and the sandwich passes through 
heated presses. The celluloid is removed about one-eighth inch in from the edge, 
which is then filled with a waterproofing material. About 120°F. is the upper limit for 
glass containing celluloid. Cellulose acetate can be used up to 212°F. but has a ten- 
dency to brittleness and haze. Production in the U. S. is about 6,500,000 sq. ft. annually, 
about 85% of which is produced by the Triplex process. In addition to its use along 
safety lines, it offers great opportunity for the production of artistic effects. D.C. L. 

Fused Silica in Industry. B. Moore. Chem. & Ind., 50, 671-81 (Aug. 7, 1931).— 
In this article the following topics are discussed: ‘‘(1) Choice of raw material. (2) 
Treatment of raw material. (3) Molecular structure of fused silica. (4) Properties of 
fused silica. (5) Influence of the composition and characteristics of the raw material 
on the properties of the fused product. (6) Methods of evaluating the quality of the 
raw material and of the fused products. (7) Applications of fused silica in industry.” 

E.R. W. 

Turning Waste Vapors into Money. A. S. Taytor. Compressed Air Mag., 36, 
3580-3 (Sept., 1931).—Description is given of the methods by which the oil industry 
converts vapors, formerly wasted, into gasoline and fuel gas, thus saving many millions 
of dollars annually. E. ; 

When Potassium Silicates Are Preferred. ANon. Silicate P’s & Q’s, 11, No. 9 
(Sept., 1931).—Despite their greater cost, some potassium silicates are preferred over 
the sodium silicates, as in the binding for carbonaceous material which is used as elec- 
trodes in arc lamps. Potassium silicate is preferable as a vehicle in which to suspend 
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mineral pigments for stereo-chromic painting, because it is less subject to blooming due 
to the crystallization of alkali carbonates under the action of canal carbon 
dioxide. HF. B. 
X-Rays in the Textile Industry. A. J. Hari. Chem. Age, 25, 166-8 (Aug. 2 22, 
1931).—The properties and uses of textile materials are dependent on the fine structure 
of the fibers. Much information concerning this fine structure may be ascertained by 
studies with X-rays. The type of information which recent work has given in regard 
to cotton and rayon is discussed. E.R. W. 
From within the Dyestuff Industry. H. Lrevinstern. Chem. & Ind., 50, 251-7T 
(July 17, 1931).—Address delivered by Herbert Levinstein on the occasion of the presentation 
to him of the Society’s Medal. The address deals with the growth and development of 
the dyestuff industry in England. E.R. W. 
Formic Acid in the Dyeing Industry. K. L. ScHANBACHER. Chem. Age, 25, 
Dyestuffs Mo. Sup., 10-1 (Aug. 8, 1931).—Formic acid is more economical than acetic 
acid for use in dyeing. For many materials and dyes formic acid gives a quicker and 
more uniform penetration. It greatly shortens the time required for chrome dyeing. 


The Flash Roasting of Iron Pyrites. H. FREEMAN. Chem. Age, 25, 111-2 (Aug. 
1, 1931).—A method is described for the flash roasting of iron pyrites, obtained in flota- 
tion processes, to form sulfur dioxide to be used in the paper industry. E.R. W. 
The Petroleum Industry as a Supply for Industrial Solvents. J. A. ParK. Chem. 
& Ind., 50, 620-2 (July 17, 1931).—A discussion of important solvents, obtained directly 
or indirectly from petroleum, and their uses. Among the many mentioned are the 
following; petroleum naphtha, amyl alcohol, ethers, esters, chloro compounds, ethylene 
glycol, and ethylene dichloride. E.R. W. 
Mineral Oils and Lubrication. W. Kay. Chem. & Ind., 50, 691-6 (Aug. 14, 
1931).—This article contains a general discussion of lubricating oils prepared from 
paraffin base and from asphalt base crude oils. Methods of testing oils and of meet- 
ing specifications are described briefly. E.R. W. 
Oil from Coal. Epir. Science, 74, 10 (Sept. 11, 1931).—Prof. H. K. Benson at 
Am. Chem. Soc. at Buffalo, New York, described a process for subjecting soft coal to 
pressure at 200-450°C. in presence of water vapor. An oily mixture is said to have 
been obtained comparing favorably with European product obtained similarly. 
G. H. W. 
Paint as a Protective Medium for Iron and Steel. E.S. Hepcres. Chem. Age, 25, 
148-9 (Aug. 15, 1931).—Among the factors which affect the rate and degree of corrosion 
of painted iron surfaces are the following: electrochemical action, colloidal properties 
of the paint film, oxidizing properties of the paint pigment, effect of thinner on the 
permeability of the paint film. E.R. W. 
andling Radium in Safety. D.L. Watson. Sci. News Letter, 20, 166 (Sept. 12, 
1931).—The largest single store of radium in the U. S. is at Memorial Hospital in New 
York. No member of the staff has been burned in handling the radium despite the 
large number of treatments given. Two rules to observe in handling radium are: 
keep as far away from it as possible, and when manipulating it work as rapidly as pos- 
sible as the effects are cumulative. The store of radium is in two forms and the treat- 
ments are of two types. Half the radium is in metallic form and is kept in a lead cham- 
ber four inches thick having a small window through which the radiation may pass. 
The emanation from the other half, which is in solution as radium bromide, is placed in 
tiny gold capsules and may be inserted into the heart of a cancer. H.. F..B. 
The Internal Secretions and Human Well-Being. M. F. Guyer. Science, 74, 
159-66 (Aug. 14, 1931).—Deals with the importance of the glands of internal secretions. 
Also deals with the misrepresentation of these facts. Data are given concerning secre- 
tions from various glands and their important influence on the body-structure, health, 
and personality. G. H. W. 
Studies in Dual Emulsions. R.M. Woopman. Chem. Age, 25, 146-7 (Aug. 15, 
1931).—Two main hypotheses, which may explain the formation of dual emulsions, are 
presented. E. R. W. 
Copper Mines of South Africa. O. LercHER. Compressed Air Mag., 36, 3533-6 
(July, 1931); 3566-9 (Aug., 1931).—Within one small area in Central Africa there are 
known ores estimated to contain 21,000,000 tons of copper, enough to supply the world 
for over ten years. Transportation offers the most serious problem in regard to the 
working of these rich deposits. The article contains illustrated descriptions of the 
mines and the country in which the mines are located. E.R. W. 
The Psychological Effect of Chemical Warfare on Undertrained Troops. G. L. 
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Kinc. Chem. Warfare, 17, 987-93 (June, 1931).—A very interesting and instructive 
article, based on experience in the recent war, emphasizing the importance of adequate 
training of troops in the field of chemical warfare. E.R. W. 


SCIENTIFIC REVIEWS AND BIBLIOGRAPHIES 


The Theory of Electrodes. E. Newpery. Trans. Am. Electrochem. Soc., 58, 
187-216 (1930).—This article is a thorough review of the whole theory of electrode be- 
havior, including single potentials, overvoltage, transfer resistance, valve action, and 
passivity. 

1. Normal electrode potentials are periodic functions of the atomic numbers of the 
elements and those of the inert gases are probably zero. 

2. When a gas is liberated at an electrode transfer resistance always appears, due to 
the ohmic resistance of the gas under high pressure. 

3. Under these conditions overvoltage usually appears, due to compound formation 
between the gas and the electrode. 

4. Valve action occurs when the anodic compound is insoluble in the electrolyte and 
is an insulator permeable to hydrogen ion but not to anion. 

5. Passivity occurs when the anodic compound is insoluble in the electrolyte but is a 
conductor. E.R. W. 

Hydrogen-Ion Concentration. S. P. L. SORENSEN. Chem. & Ind., 50, 278T-81T 
(July 31, 1931).—An outline of the general significance of hydrogen-ion concentration 
and its measurement, with examples taken from pure science and from industry. This 
includes a discussion of pH values, reserve acidity, buffer action, etc. E.R. W. 


HISTORICAL AND BIOGRAPHICAL 


Faraday. Nature, 128, 333-72 (Aug. 29, 1931).—This supplement of Nature is 
given over to a series of articles upon Faraday, which are called forth by reason of the 
celebration in his honor. This is an international symposium which affords various 
viewpoints of a great master’s work. The American representative is Dr. Whitney of 


the General Electric Company. The titles listed below are a definite indication of the 
range of Faraday’s interests and of his far-reaching influence. 

“Faraday and His Contemporaries,’ by Engr.-Capt. Edgar C. Smith, O.B.E., 
R.N. 

‘Faraday and Orsted,”’ by Mrs. Kirstine Meyer, Copenhagen. 

“‘Gauss’s Investigations on Electrodynamics,”’ by Dr. Clemens Schaefer, Professor 
of Experimental Physics and Director of Physical Institute, University of Breslau 
(translated by Dr. R. W. Lawson). 

“Italian Physicists and Faraday’s Researches,’”’ by Prof. Vito Volterra, For. Mem 
R. S. Royal University, Rome (translated by T. Mark). 

“Faraday and French Physicists,” by Prof. Pierre Brunet, Centre international 
de Synthése, Paris (translated by K. G. Emeleus). 

“Faraday’s Connection with Switzerland and Swiss Industrial and Economic De- 
velopment,”’ by Ch. Eug. Guye, Honorary Professor of Physics in the University of 
Geneva (translated by Dr. K. G. Emeleus). 

“Faraday and Austria,’’ by Prof. Karl Prizbram, Institute fiir Radiumforschung, 
Vienna (translated by Dr. R. W. Lawson). 

“The Faraday Festival,’’ by Prof. Bohuslav Brauner, Prague. 

‘‘Faraday’s Researches and the United States,” by Prof. Willis R. Whitney, Director 
of Research, General Electric Company, Schenectady, New York. 

“The Modern Electric Age in Relation to Faraday’s Discovery of Electromagnetic 
Induction,” by Prof. A. E. Kennelly, Harvard University and Mass. Institute of Tech- 
nology, Cambridge, Mass. 

“Faraday and Electrical Science in Russia and the U.S.S.R.,” by W. Th. Mitkewich, 
Polytechnic Institute, Leningrad. 

“India’s Debt to Faraday,” by Sir C. V. Raman, F.R.S., University of Calcutta. 

“Faraday’s Researches on Magneto-Optics and Their Development,” by Prof. P 
Zeeman, For. Mem. R. S., University of Amsterdam. 

“Dynamical Aspects of Electromagnetism,” by Prof. V. K. F. Bjerknes, University, 
Oslo, Norway. 

“‘Faraday’s Chemical Manipulation,” by Sir Robt. Robertson, K.B.E., F.R.S., and 
B. A. Ellis. EB. BD. 

Faraday’s London Friends. H. G. Way.inc. Nature, 128, 482-3 (Sept. 19, 
1931).—Faraday was essentially a Londoner. Although born on the South Side of the 
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Thames, he spent the greater part of his life in the Northern districts not far from the 
Royal Institution. The author enumerates the names and residences of many of his 
distinguished friends and acquaintances, who represented the scientific life of London at 
that time: Sir Joseph Banks, the Nestor of English science; William Nicholson who, with 
Carlisle, effected the decomposition of water electrolytically in 1800; William Hyde 
Wollaston of platinum fame; Charles Babbage, the inventor of the calculating machine; 
Charles Hatchett, the mineralogist; W.T. Brande, who succeeded Davy as lecturer at 
the Royal Institution; Mrs. Marcet, whose book ‘‘Conversations on Chemistry,’”’ gave 
Faraday a chemical impetus; William Allen, the famous chemist, pharmacist, and 
philanthropist; William Haselden Pepys, an instrument maker; J. F. Daniell of the 
voltaic cell. 

“Dr. J. A. Paris, the biographer of Davy, was also well acquainted with Faraday. 
On one occasion when Paris paid a visit to Faraday’s laboratory, he criticized adversely 
the apparently filthy appearance of some of the glass tubes. The next morning a short 
note was left at the doctor’s house, No. 27 Dover Street, containing this laconic state- 
ment: ‘The ‘oil’ you noticed yesterday turns out to be liquid chlorine.” 

Others are mentioned, and it makes a noteworthy list of men and women who con- 
tributed to the advancement of the physical sciences in London in the first half of the 
19th century. F. B. D. 

Faraday’s Investigation of Table-Turning. E.CoHEN. Chem. Weekblad, 28, 502-5 
(Sept. 5, 1931).—This is an historical article of especial interest now on account of the 
Faraday Celebration. 

Professor Cohen quotes in detail two letters of Faraday to the London Times 
under date of June 30 and July 2, 1853. In these letters Faraday describes some simple 
methods for determining whether the table-turning is accidental or premeditated, and 
exposes the fallacies of the whole craze. 

This subject was evidently of much interest at that time since both in England and 
in America this phase of spiritualism had received great prominence. As a matter of 
fact the American chemist, Hare, had fallen a victim to its ideas. 

A number of cartoons appeared in Punch in 1853, and in addition the following 
poem: ; 

To Professor Faraday 

On his astonishment at the extent of popular delusion which has been disclosed by 

“Table-Turning.” 


Oh, Mr. Faraday, simple Mr. Faraday! 

Much as you’ve discovered touching chemic laws and powers, 
Strange, that you should, till now, never have discovered how 
Many foolish dunces there are in this world of ours! 
Nature’s veracity, whilst with perspicacity, 

Vigilantly, carefully, you labour to educe, 

Little do you suspect how extremely incorrect 

Common observation is, and common sense how loose. 


Oh, Mr. Faraday, simple Mr. Faraday! 

Persons not uneducated—very highly dressed— 

Fine folks as peer and peeress go and fee a Yankee seeress, 
To evoke their dead relations’ Spirits from their rest. 

Also seek cunning men, feigning by mesmeric ken, 

Missing property to trace and indicate the thief. 

Cure ailments, give predictions; all of these enormous fictions 
Are among our higher classes, matters of belief. 


Oh, Mr. Faraday, simple Mr. Faraday! 

Past, you probably supposed the days of Dr. Dee, 

Up turned his Crystal, though, but a little while ago, 
Full of magic visions for genteel small boys to see. 

Talk of gentility, see what gullibility 

Fashionable dupes of homeopathy betray 

Who smallest globules cram with the very biggest flam, 
Swallowing both together in the most prodigious way. 


Oh, Mr. Faraday, simple Mr. Faraday! 

Guided by the steady light which mighty Bacon lit, 

You naturally stare, seeing that so many are 

Following whither fraudulent Jack-with-the-Lanterns flit. 
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Of scientific lore, though you have an ample store, 
Gotten by experiments, in one respect you lack; 
Society’s weak side, whereupon you none have tried, 
Being all Philosopher and nothing of a Quack. 
BoB. D. 

Priestley as a Pioneer. P. Hartoc. Nature, 128, 464 (Sept. 12, 1931).— Résumé 
of a lecture delivered at the Royal Institution, April 24. 

Priestley made important experiments in electricity, and his work on the ‘‘History 
of Electricity’ includes among other matters a statement that the inverse square law is 
contained in the experimental fact that there is no electrification inside an electrified 
metal vessel. 

Priestley’s attitude to hypotheses and his indifference to his own theories and those 
of others is thought to be due to the influence of Franklin. 

The author thinks that Priestley was more than ‘‘once tempted to adopt Lavoisier’s 
new view of the chemistry of combustion, but that he was restrained by the results of 
experiments, these being either faulty in themselves or wrongly interpreted. He 
nearly reached a true conception of the composition of water from his own experiments, 
but says he ‘was taught by Mr. Watt to correct this hypothesis,’ an event which does 
not help in the attempts which have been made to credit Watt with the discovery of the 
composition of water. One of Priestley’s greatest stumbling blocks was his confusion 
of the two inflammable airs, hydrogen and carbon monoxide, which was only cleared up 
by Cruickshank in 1801. Priestley’s work on respiration and that on the growth of 
plants were the starting points for investigations of others, the first for Lavoisier’s great 
researches on animal respiration.”’ 

Sir Philip Hartog believes that it is easy to understand why Priestley’s work and 
his character have been underestimated in the past. ‘His electrical work and his 
clear views on the use of hypothesis and on scientific theory generally have been eclipsed 
by his chemical work, in judging which it is no simple task to divest his language of the 
enveloping veil of the phlogistic theory. He deserves a greater place in the history of 
science than he has hitherto been accorded.” F. B. D. 

Rumford and the Royal Institution; A Retrospect. T. E. James. Nature, 128, 
476-81 (Sept. 19, 1931).—The author begins with an account of Benjamin Thompson, 
Count Rumford, and his gifts toscience. Rumford was one of the founders of the Royal In- 
stitution in 1799, and at his suggestion there was installed a ‘‘complete kitchen for a small 
family,’ intended as one would say today for studies in home economics, but which 
failed to materialize, as Rumford left England in 1802 never to return. Instead the 
lecture on scientific subjects, the laboratory, and library emphasized the Institution. 

The author then goes on to sketch the following men who gave to the Institution 
its great name: Thomas Garnett (in 1799), the first incumbent; Dr. Thomas Young; 
Sir Humphry Davy; Michael Faraday; and John Tyndall who died in 1893. - 

; F. B. 

Cerium Group of Rare Earths. M. VAUQUELIN, L. DE BOESBAUDRAN, C. AUER 
VON WELSBACH, E. DEMARCAY, AND B. S. HOPKINS. Sct. News Letter, 20, 138-40 
(Aug. 29, 1931).—Again the editor of Science News Letter in “A Classic of Science” brings 
to its readers another chapter on the rare earths. This time from the Philosophical 
Magazine (1805); Annalen der Physik und Chemie (1839 and 1842); Comptes rendus 
(1879 and 1901); Berichte der Deutschen Chemischen Gesellschaft (1885); and Journal of the 
American Chemical Soctety (1926) the discoverers’ own stories are presented. A catalog 
of the elements in this series includes: cerium, lanthanum, didymium, samarium, praseo- 
dymium, neodymium, europium, and illinium. BC. 


EDUCATIONAL MEASUREMENTS AND DATA 


Turnover among Secondary Teachers in Illinois. L. W. Witiiams. Phi Delta 
Kappan, 14, 37-9 (Aug., 1931).—The results of the study indicate that the rate of 
turnover (replacement) has rather steadily declined the past ten years. The rate is 
greatest in small schools. There is very little difference in the turnover of different 
subject-matter teachers. Professional factors seem to be the most common reason for 
replacement. There is no evident correlation between the number of years a teacher 
has taught and the number of changes he has made. B. Con. 


THE PHILOSOPHY OF EDUCATION 


The Great Educational Crime. H. P. Ratney. Sch. & Soc., 33, 434-7 (March 
28, 1931).—The fact that so few students go on into graduate work makes obvious 
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the necessity of a change in the present educational system. Education must come 
to mean more than a specified number of semester hours or the possession of a 
diploma. It is not alone for youth nor should it end here; rather it is to be thought of 
as a continuous adjustment to one’s environment. Education should create in one an 
ability to think clearly and should stimulate one’s intellectual curiosity. Here, it has 
failed! 

There are two possible solutions to the problem: to build an individual curriculum 
around one’s major field of intellectual interest whereby one would be divorced from 
the course idea and time concept; or a reorganization of the college curriculum with the 
elimination of the departmental system. The student would then be able to correlate 
his history, government, philosophy, etc., rather than think of them as separate and 
individual subjects. Such a system would probably result in a division of the college 
into four major fields: the arts, the humanities, the social sciences, and the physical 
sciences. Ke Sc lt. 
College Marks and Remarks. E. K. HmttBranp. Sch. & Soc., 33, 725-9 (May 
30, 1931).—Stirred by the comments and criticisms of various university presidents 
concerning the present system of marking, the writer holds that students must be 
divorced from formal grades and ratings. The student acquires a wrong attitude toward 
education—the idea that all that is necessary is to ‘‘get by.”” In his attempt to obtain 
marks, certain ideals are sacrificed and his character growth stunted. 

A student should be made to realize that education is a never-ending process of 
growth within himself; something more than a desire to attain honors at the expense 
of learning. K. S. H. 

Why the Liberal Arts College? H.P.Ratney. Phi Delta Kappan, 14, 1-5 (June, 
1931).—‘‘The objectives of liberal arts colleges are unknown and unstated by its 
leaders. ... This article (hazards) a working definition of the meaning of a liberal 
education for contemporary life.” 

Two great educational ideas are now active in American life: one emphasizes the 
development of skill, training in manual dexterity, and the other clings to the notion 
that true education is a general or liberal training. 

From a consideration of its evolution from a Greek genesis the author suggests: 
“A liberal education should develop within an individual the ability to deal masterfully 
with the elements or factors of contemporary life.”’ 

Some elements or factors which are significant in contemporary life include: ‘‘The 
economic factor (as) the common denominator of the world’s life.” 

“The problem of social control or government is . . . one of the most significant 
factors or issues in the life of any people.” 

“Another factor . . . (that) cannot be overlooked . . . is the spiritual or religious 
factor.” 

Mechanical invention, it is estimated, has placed power equivalent to 177 slaves 
in the hands of every American citizen. ‘‘The great problem of American education is 
to train social, political, and spiritual leaders commensurate with this tremendous 
power.... The liberal arts college will survive or perish to the degree that it provides for 
these needs.” B-€ 

Codperation Is Not Cheap. C. H. Jupp. J. Natl. Educ. Assoc., 20, 190 (June, 
1931).—Tc develop a higher level of codperation in schools, it should be recognized first 
that the function of one part of the school system is different from that of any other. 
Second, the different functions of the different grades should be carefully arranged after, 
systematic experimentation and scientific study of the stages through which human 
nature passes in the course of its natural development. Third, teachers should be 
required to possess definite knowledge regarding the organization and achievements 
of all the educational institutions which make up the school system. Fourth, there 
must be coérdination of the school with the civilization in which and for which the 
school exists. A. E..C, 


PROFESSIONAL 


The In-Service Education of Teachers. N. H. Drarsorn. J. Natl. Educ. 
Assoc., 20, 193-4 (June, 1931).—The functions of a program of teacher education are: 
(1) to provide a reasonable mastery of the subject matter to be used and of related 
subject matter, (2) to assist each prospective teacher in the formulation of a definite 
philosophy of education, (3) to provide a thorough understanding of child nature, (4) 
to develop powers of evaluation, (5) ethical training, (6) to educate for life outside the 
classroom. A Ba. 
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CONTEMPORARY NEWS AND COMMENTS IN SCIENCE AND EDUCATION 
National Fellowship Students at Hopkins Hear Baekeland Give First 1931-32 


Dohme Lecture. See page 2463. 
Fellowships for Graduate Study Abroad. See page 2464. 
Institute of International Education Conducts Student Conference. See page 2464. 
Cooper Union Gives Evening Lecture Courses in Chemical Engineering and Thermo- 


dynamics. See page 2465. 
Philadelphia College of Pharmacy and Science Awards Graduate Fellowships. 
See page 2465. 
Chemical Coolants. See page 2466. 
Yale Changes Mode of Approach to Undergraduate Degree. See page 2466. 
Researches on Synthetic Resin, Portland Cement and Yeast at Mellon Institute. 


See page 2466. 
The Chemistry Teachers’ Club of New York. See page 2467. 


International Union of Physics to Meet in Chicago in 1933. See page 2467. 
A. C. S. Appoints Radio Committee. See page 2468. 
Dr. Townes R. Leigh Elected President, American Association of Colleges of 


Pharmacy. See page 2468. 
Association of Science Teachers of Middle States and Maryland to Hold Meeting. 


See page 2468, 
Chemical Element 87 Revealed by X-Rays. See page 2468. 
Allison and Murphy Claim Seven Pure Metals Are Mixtures. See page 2470. 
Lewis Has New Theory of Thermodynamics. See page 2471. 
New Uses of Oxygen for Treating Diseases. See page 2472. 
To Take Sulfur from Popocatepetl. See page 2472. 
Professor Lyman Awarded Optical Medal. See page 2472. 
Thomson, Wood, Pupin, and McLenahan Honored by Royal Institution. See page 
2473. 
Dr. Volwiler Lectures before Chemistry and Physics Society of De Paul University. 
See page 2473. 


Foreign Experts Study U. S. Methods of Ship Fumigation. Latest methods of 
fumigating loaded ships, as used at the New York quarantine station of the U. S. Public 
Health Service, have just been observed by a group of experts appointed by a special 
commission of the Health Section of the League of Nations. 

These experts reported they were highly pleased with the methods which were 
demonstrated by Surgeon Charles L. Williams, U. S. Public Health Service. They will 
present a report of their investigations to the League of Nations next month. 

Surgeon General Hugh S. Cumming, U. S. Public Health Service, is chairman of 
the committee of experts. Other members are: Dr. R. C. Stock and Dr. C. W. Monier- 
Williams of the British Ministry of Health, London; Dr. Adolfo Vila of Cadiz, Spain; 
Dr. M. F. DeBruyne of Rotterdam, Holland; Dr. Charles Vigne of Havre, France; Dr. 
William Dryer of Bremerhaven, Germany; and Dr. Charles L. Williams, U. S. Public 
Health Service. 

Fumigation of ships is carried on to destroy rats and vermin that might carry 
disease and thus to protect seaports and nations generally from importation of disease. 

Fumigation of loaded ships presents a difficult problem which the U. S. Public 
Health Service seems to have met satisfactorily. 

The method, as described by Dr. Williams, consists in spraying liquid hydrocyanic 
acid under a pressure of 75 to 100 pounds. The airjet sprayer used is an adaptation of 
the ordinary oxyacetylene blowpipe, the hydrocyanic acid being connected with the 
acetylene side and the compressed air to the oxygen side. This method was most 
successful in forcing the fumigating material into all parts of the ship. 

Other methods of fumigation will still be satisfactory on the ordinary ship which 
does not present special problems such as heavy rat infestation or inaccessibility due to 
large cargoes, and at the smaller quarantine stations which are not equipped to handle 
the more complicated new method.—Science Service 





NATIONAL FELLOWSHIP STUDENTS 
AT HOPKINS HEAR BAEKELAND 
GIVE FIRST 1931-32 DOHME 

LECTURE 


Dr. Leo H. BAEKELAND, honorary 
professor of chemical engineering at 
Columbia University, inaugurated on 
October 23 the 1931-32 series of lectures 


Industrial and 
Engineering Chemisiry 


under the Dohme Foundation, operated 
in connection with the National Fellow- 
ship Plan of the chemistry department of 


The Johns Hopkins University. Dr. 
Baekeland’s lecture, entitled ‘““My Mis- 
takes,”’ discussed the fortunate accidents 
which have contributed to his long and 
successful career in chemical research 
and industry. 

The most notable achievements with 
which Dr. Baekeland’s name is associated 
are the synthesis of bakelite, which had 
a revolutionary effect in replacing other 
plastics in the industrial arts, and the 
manufacture of photographic papers, 


such as Velox, the process for which he 
sold many years ago to the Eastman 
Kodak Company. 

Dr. Baekeland is a native of Belgium— 
he was born in Ghent on November 14, 
1868. He received his scientific education 
in the University of Ghent and after 
some teaching experience in his native 
land, he came in 1889 to the United States 
on a traveling fellowship which had been 
awarded him as first prize in a competition 
among the laureates of the Belgian uni- 
versities. Once here, he decided to 
remain, and practically all his commercial 
and professional activities have been 
pursued in this country. 


Dr. Baekeland’s work has received 
national and international recognition. 
He was the first recipient of the Chandler 
Medal, awarded him by Columbia Uni- 
versity in 1914 at the fiftieth anniversary 
of the School of Mines. He has received 
also the Nichols Medal of the American 
Chemical Society, the John Scott Medal 
of the Franklin Institute, the Willard 
Gibbs Medal of the Chicago Section, 
A. C. S., and the Perkin Medal for in- 
dustrial chemical research. He is an 
officer of the French Legion of Honor, and 
Belgium has conferred on him the Order 
of the Crown and the Order of Leopold. 
He has served moreover as a member 
and executive of many domestic and 
foreign scientific societies, and has been 
on the Naval Consulting Board sincq 
1915, and on the advisory board of the 
Chemical Division of the U. S. Depart- 
ment of Commerce since 1926. 


The lecture was followed by a dinner 
given in honor of Dr. Baekeland by the 
students under the National Fellowship 
Plan, in connection with which the 
Dohme Foundation lectures are con- 
ducted. This furnished the first occasion 
of the academic year for a formal gather- 
ing of these students, who now number 
thirty-one. The 1931 appointees to Na- 
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tional Fellowships are: PHitip G. ACKER- 
MAN, from Oregon State Agricultural 
College, on the American Can Company 
Fellowship for Oregon; G. GERALD AL- 
BERT, Yale University, the Mary Carroll 
Garvan Memorial Fellowship for Con- 
necticut; R. KeiIrH BLAKELy, University 
of New Mexico, The Chemical Foundation 
Fellowship for New Mexico; KENNETH 
W. BRIGHTON, University of Utah, Ameri- 
can Can Company Fellowship for Utah; 
Harotp G. BuRMAN, Dakota Wesleyan 
University, The Chemical Foundation Fel- 
lowship for South Dakota; Lawrown A. 
Burrows, Drury College, William R. 
Warner and Company Fellowship for 
Missouri; CLAYTON W. FERRY, University 
of North Dakota, John M. Hancock 
Fellowship for North Dakota; WILLIAM 
P. HALL, Occidentai College, American 
Can Company Fellowship for Califernia; 
ARNOLD L. Lippert, University of Illinois, 
Central Scientific Company Fellowship for 
Illinois; RoBertT J. Myers, Creighton 
University, Cudahy Packing Company 
Fellowship for Nebraska; James L. NAv- 
MAN, Cornell College, G. A. Pfeiffer Com- 
pany Fellowship for Iowa; CHarLEs C. 
RAINEY, Emory University, Coca-Cola 
Company Fellowship for Georgia. 

Subsequent lecturers for this year under 
the Dohme Foundation are scheduled as 
follows:: Dr. C. F. KETTERING, General 
Motors Corporation, Detroit, Mich.; 
Dr. JuLtrus STIeGcLiTz, University of 
Chicago; Dr. James F. Norris, Massa- 
chusetts Institute of Technology; Dr. 
GILBERT N. Lewis, University of Cali- 
fornia; Dr. IrRvinc LANGMuIR, General 
Electric Company, Schenectady, N. Y.; 
PROFESSOR ALFRED Stock, Technischen 
Hochschule, Chemisches Institut, Karls- 
ruhe, Germany; and PROFESSOR SIMON, 
of the University of Breslau. 


FELLOWSHIPS FOR GRADUATE 
STUDY ABROAD 


Under the auspices of the various 
student exchanges of the Institute of 
International Education a limited number 
of fellowships are available for study 


JOURNAL OF CHEMICAL EDUCATION 


DECEMBER, 1931 


abroad. These fellowships cover board, 
lodging, and tuition in the majority of 
cases but the candidate must pay his 
own traveling and incidental expenses 
and should therefore have at his disposal 
at least $600. The fellowships are offered 
in Austria, Czechoslovakia, France, Ger- 
many, Hungary, Italy, Spain, and Switzer- 
land. 

The general requirements for eligi- 
bility are: (1) citizenship in the United 
States or one of its possessions; (2) 
holder of a degree of an institution of 
recognized standing, or a senior who will 
receive a degree prior to entering upon 
the fellowship; (8) good moral character, 
intellectual ability and suitable personal 
qualities; (4) certificate of good health; 
(5) ability to do independent study and 
research; (6) practical reading, writing, 
and speaking knowledge of the language 
of the foreign country in which the award 
is made. 

Applications must be filed before Feb- 
ruary 1 and in the case of the German 
fellowships before January 15. For ap- 
plication blanks and further information, 
address Secretary, Student Bureau, In- 
stitute of International Education, 2 West 
45th Street, New York City. 


INSTITUTE OF INTERNATIONAL 
EDUCATION CONDUCTS STUDENT 
CONFERENCE 


The annual International Student Con- 
ference of the Institute of International 
Education was held at the Storm King 
School, Cornwall-on-Hudson, New York, 
September 14 to 19, with 125 students, 
representing fifteen nationalities in at- 
tendance. The purpose of the conference 
is to more rapidly orient these newcomers 
from abroad to the changed régime of 
education, culture, business life and 
conditions in general which they are to 
encounter through the academic year 
as a result of their residence in.an Ameri- 
can institution of higher learning. 

The Institute of International Educa- 
tion now administers approximately 400 
fellowships annually, of which half are 
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for Americans placed abroad, and the 
remainder for foreigners, chiefly from 


Europe and the countries of Latin Amer- 
ica. Ninety American colleges and uni- 
versities are participating in the exchange 
arrangements.— School and Society 


COOPER UNION GIVES EVENING 

LECTURE COURSES IN CHEMICAL 

ENGINEERING AND THERMODY- 
NAMICS 


Cooper Union is again offering two even- 
ing courses in the department of chemical 
engineering to engineering graduates and 
scientists of the vicinity of New York. 

PROFESSOR ALBERT B. NEWMAN, head 
of the department, is presenting a course 
of twelve evening lectures on the Unit 
Operations of Chemical Engineering. 
The course began with the derivation of 
the equations of fluid flow, followed by 
the application of the theory to the 
solution of numerous numerical problems. 
Then heat transfer will be discussed on 
a theoretical basis and the theory will be 
applied to practical problems. Single 
and multiple effect evaporation will be 
analyzed on the basis of heat transfer and 
of the thermal properties of solutions. 
Equations for the drying of porous solids 
of various shapes will be developed and 
applied numerically. A knowledge of 
calculus is essential for a proper under- 
standing of the course. 

Mr. JAMEs Couw_tt, head of the physical 
chemistry courses at the Institute, is pre- 
senting a course of twelve evening lec- 
tures on Chemical Thermodynamics. The 
course is designed to serve the needs of 
chemical engineers and research scientists 
who wish to obtain a working knowledge 
of chemical thermodynamics. Calculus 
is a prerequisite for this course also. 

Both courses are open to the general 
public without fee. Latecomers may at- 
tend the opening lectures without pre- 
viously registering. The department re- 
serves the right to decline entrance to any 
applicant with insufficient training prepa- 
ration. 

A bulletin of information and applica- 
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tion blanks may be obtained by addressing 
Professor Albert B. Newman at Cooper 
Union, New York City. 


PHILADELPHIA COLLEGE OF 
PHARMACY AND SCIENCE AWARDS 
GRADUATE FELLOWSHIPS 


Five fellowships for graduate research 
in pharmacy and related sciences have 
just been awarded at the Philadelphia 
College of Pharmacy and Science. 

The Henry Leffmann fellowship for 
pharmaceutical chemistry research was 
awarded to Dr. Marra A. MESA DE PONCE 
of Havana, Cuba, who will study the 
stabilization and standardization of ergot. 
Dr. de Ponce holds the degree of Bachelor 
of Science from the Institute of Havana, 
and that of Doctor of Pharmacy from the 
University of Havana. For a number of 
years she has been assistant professor of 
science in the normal school in Havana. 
She was secretary of the Cuban commis- 
sion which made the Spanish translation 
of the tenth revision of the U. S. Phar- 
macopeia, and has been active in phar- 
maceutical circles in Cuba. Her research 
work will be under the direction of PRo- 
FESSOR E. FULLERTON CooK, chairman 
of the U. S. P. XI revision committee. 

The fellowship for the study of the 
chemical and medicinal properties of 
capsicum has been awarded this year to 
Linwoop F. Tice who graduated from 
the Philadelphia College in 1929. For 
the past year Mr. Tice was professor of 
pharmacy at Baylor University, Dallas, 
Texas. 

The continuation of the pioneer studies? 
undertaken at the Philadelphia College 
in the enteric coating of tablets and 
capsules has been provided for by a 
graduate fellowship which this year is 
held by ALLEN F. PETERS, who received 
the degree of Bachelor of Science from 
the Philadelphia College in 1931. This 
fellowship is made possible through the 
codperation of Eli Lilly and Company. 

Another grant from the Henry Leffmann 
fellowship for research in pharmaceutical 
chemistry has been awarded to RutH E. 
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MILLER who will continue her studies on 
the antiseptic properties of the volatile 
oils, which was the subject of her thesis 
submitted for the master’s degree in 1930. 
Last. year Miss Miller conducted the 
research work in the antiseptic properties 
of iodine under the scholarship sponsored 
by the Mellon Institute. 

Miss Etsite M. KLENKE, a candidate 
for the degree of M.Sc. in bacteriology, 
will continue her studies of podophyllum 
under a fellowship award from Wm. H. 
Gano. 


CHEMICAL COOLANTS 


Not to be outdone by the Army’s trick 
of cooling airplane engines with ethylene 
glycol, the Navy has been experimenting 
with a near-relative, diethylene glycol. 
This liquid, with a boiling point far above 
that of water (250°C.) and a freezing 
point considerably lower, is being used in 
an engine without a radiator. Instead, 
it is built with numerous cooling fins 
cast on the exterior of the jacket walls. 
In passing through these fins, the liquid 
is circulated around the cylinder block. 

The Army’s system employs a radiator 
just as water-cooled engines, but the 
ethylene glycol is sealed up so that it 
constitutes a permanent cooling fluid, 
requiring no replenishment and offering 
a greater temperature range than water, 
as well as adequate cooling qualities. 

Since the Navy’s system incorporates 
the radiator in the engine itself, ‘‘plumbing 
troubles” are avoided, weight saved, and, 
according to the engine’s builders, the 
advantages of both direct air-cooling and 
liquid-cooling are obtained without their 
disadvantages. The engine as it has 
been built weighs less per horse power 
than comparable direct air-cooled motors. 

Both Services are to be commended for 
their progress in developing better cooling 
systems. It is plausible that they may 
herald the day when automobile engines 
are cooled by sealed systems containing 
a liquid of high boiling point and proper 
viscosity, not subject to freezing at winter 
weather temperatures, and lasting the 
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lifetime of the motor. Can an oil be found 
for the higher temperatures?—Technology 
Review 


YALE CHANGES MODE OF AP- 
PROACH TO UNDERGRADUATE DE- 
GREE 


A number of changes in the curriculum 
of the undergraduates of Yale University 
and in the requirements for the degree, 
as well as in the methods of instruction, 
are to be put into effect this year. The 
purpose of these changes is to emphasize 
the mastery of subject and method as 
the aim of the course of study rather than 
the acquisition of a given number of 
credits, according to the university an- 
nouncement. Under the revised course 
of study mid-year examinations and half- 
year courses are to be abandoned. There 
will be three reading periods during the 
year—a one-week period immediately 
preceding the examinations at the end of 
the year for all courses; two periods of 
two weeks each coming in each course 
at times designated by the instructor. 
The final examination in each course will 
be from three to four hours in length and 
will embrace the subject matter of each 
course in a more comprehensive manner 
than at present, covering the field as 
outlined in advance by the instructor and 
not being confined to matter actually 
covered in lectures and _ recitations.— 
School and Society 


RESEARCHES ON SYNTHETIC RESIN, 
PORTLAND CEMENT, AND YEAST 
AT MELLON INSTITUTE 


According to a research report pub- 
lished by Mellon Institute of Industrial 
Research, Pittsburgh, Pa., a novel heat- 
reactive molding compound is now being 
produced commercially in the plant of 
Toledo Synthetic Products, Inc., Toledo, 
Ohio. This new urea-base compound, 
called ‘‘Plaskon,’’ was evolved at Mellon 
Institute under a series of Industrial 
Fellowships sustained by the Toledo 
Scale Company. Copies of the report 
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may be obtained by interested persons 
upon direct request to the Institute. 

“Plaskon” molding compound is said 
to be easily preformed, and it is pointed 
out that this property, in conjunction 
with the high speed of cure, makes pos- 
sible rapid low-cost mass fabrication by 
the molder. Fabricated ‘‘Plaskon’’ is 
described as unexcelled in color possi- 
bilities, combining bright colors with a 
hard, lustrous surface. Its base shade 
is one of neutral translucency, permitting 
pigmenting to give all colors of any 
intensity, either opaque or translucent. 
Obviously, as indicated in the publication, 
infinite variations in mottled or striated 
effects are possible. The mechanical and 
electrical properties of ‘‘Plaskon”’ are 
said to be excellent. 

Dr. Epwarp R. WEIDLEIN, Director, 
Mellon Institute of Industrial Research, 
Pittsburgh, Pa., has announced the 
founding of an Industrial Fellowship 
by the Green Bag Cement Company of 
Pittsburgh, subsidiary of the Davison 
Coke and Iron Company. The investi- 
gational work of this Fellowship, which 
will be carried on by Raymonp C. BrIANT, 
will be concerned with studies of the 
chemical and physical properties of port- 
land cement and with the development of 
certain new cement products. 

Mr. Briant has come to Mellon Institute 
from the United States Bureau of Stand- 
ards, Washington, D. C., where, during 
the past several years, he has been en- 
gaged in research under the auspices of the 
Portland Cement Association. He was 
previously employed in the portland 
cement industry of eastern Pennsylvania, 
following the completion of his chemical 
engineering education at Lafayette Col- 
lege. 

Dr. WEIDLEIN has also announced 
that the institution has accepted from 
the National Grain Yeast Corporation, 
Belleville, N. J., a grant for a comprehen- 
sive investigation of the chemistry and 
technology of yeast. This research, which 
will be operated as an Industrial Fellow- 
ship of the Institute, will be conducted 


CONTEMPORARY NEWS 


2467 


with the close collaboration of specialists 
in the donor’s organization; and the 
results will be made available as the 
various stages of the studies are com- 
pleted. 

According to the announcement, this 
investigation will be especially beneficial 
to food products manufacturers who are 
important users of yeast; the facilities of 
the Institute will be applied through the 
fellowship to various problems in the pro- 
duction and utilization of yeast, looking 
toward the improvement of present-day 
practices and products. 

Roy Irvin, a food and nutritional chem- 
ist, has been appointed to the incumbency 
of the fellowship. He has been a fellow of 
Mellon Institute since 1917, following the 
completion of his professional graduate 
work at the University of Kansas, and 
has contributed valuably to the literature 
of bread and baking technology, cereal 
products, and eating habits. 


THE CHEMISTRY TEACHERS’ CLUB 
OF NEW YORK 


The first meeting of Chemistry Teach- 
ers’ Club of New York was held on Sep- 
tember 26 at the Edgewater plant of the 
National Sugar Refining Company of 
New Jersey. After a brief business 
meeting the members were conducted 
through the sugar refinery. Another 
meeting was held on October 17 at the 
Bayway refinery by courtesy of the 
Standard Oil Co. The new hydrogena- 
tion plant was inspected. 

On November 14 a visit was made 
by the organization to the modern plang 
of the Procter and Gamble Mfg. Co. at 
Port Ivory, N. Y., one of the largest 
soap plants in the United States. 

The president of this club is EarL M. 
WASHBURN of the Technical High School, 
Brooklyn, N. Y. 


INTERNATIONAL UNION OF PHYS- 
ICS TO MEET IN CHICAGO IN 1933 


A meeting of the International Union 
of Physics was held in Brussels on July 12, 
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and was attended by representatives of 
about fourteen countries. PROFESSOR 
GERLACH of Miinich and Dr. Rupp of 
Berlin were also present by invitation of 
the president. 

At the previous meeting of the Union 
an invitation had been given to hold a 
meeting in England so soon as it was 
possible for all nations to take part. 
Str RICHARD GLAZEBROOK, as represent- 
ing Great Britain, expressed his pleasure 
that, under the new statutes, this condi- 
tion was now satisfied, and cordially wel- 
comed the German visitors to the meeting. 
He then renewed the British invitation, 
saying, however, that he had been in- 
formed there was a very strong desire 
that the Union should visit America on 
the occasion of the Chicago Exhibition 
in 1933, and that it was for the Union 
to decide. A telegram was then read 
from PROFESSOR MILLIKAN, cordially 
inviting the Union, and this invitation 
was strongly supported by Dr. KEn- 
NELLY and Dr. SCHLESINGER, the American 
delegates. 

After some further discussion, the 
General Assembly of the Union decided 
unanimously to accept the invitation to 
Chicago, and to invite Professor Millikan 
to become president of the Union in 
succession to Sir WILLIAM BraGc, whose 
term of office had expired.—Nature 


A. C. S. APPOINTS RADIO COM- 
MITTEE 


PRESIDENT GOMBERG has appointed a 
committee consisting of Harrison E. 
Howe, of Washington, D. C., Chairman, 
M. J. AHERN, S.J., Weston College, 
Weston, Mass., W. A. Hamor, Pittsburgh, 
Penna., R.S. McBripE, Washington, D.C., 
and R. S. McCrackan, Medical College 
of Virginia, to consider the question of 
national broadcasting in the interest of 
chemistry, brought up at the Buffalo 
meeting of the council by Councilor M. 
J. Ahern, S.J., chairman of the Broad- 
cast Committee of the Northeastern Sec- 
tion. 
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DR. TOWNES R. LEIGH ELECTED 
PRESIDENT, AMERICAN ASSOCIA- 
TION OF COLLEGES OF PHARMACY 


At the 1931 meeting of the American 
Association of Colleges of Pharmacy held 
in Miami, Florida, Dr. Townes R. Leigh, 
head of the department of chemistry and 
dean of the College of Pharmacy of the 
University of Florida, was elected presi- 
dent of the organization. 

At the same meeting the association 
went on record ‘‘that one hour of lecture, 
recitation, or laboratory instruction ought 
to be and is of equal value in determining 
the teaching load of an instructor.” 


ASSOCIATION OF SCIENCE 
TEACHERS OF MIDDLE STATES AND 
MARYLAND TO HOLD MEETING 


The Association of Science Teachers of 
the Middle States and Maryland will 
hold its eleventh annual meeting at 
Haddon Hall, Atlantic City, N. J., on 
Saturday, November 28, 1931. Reports 
of the Committee on Science in Education, 
the High School and College Relations 
Committee, and the Committee on College 
Requirements in Physics and Chemistry 
will be given, respectively, by Dr. HOMER 
W. LeSourp, Milton Academy, Milton, 
Mass., of the Secondary Education 
Board, Mtss ANN SHUMAKER, editor of 
Progressive Education, and Dr. JosEPH 
M. Jameson, Girard College, Philadel- 
phia. A discussion on “The Bearing of 
Recent Developments in Science on 
Philosophy and Education” will be con- 
ducted by Dr. W. P. MONTAGUE, pro- 
fessor of philosophy, Columbia Univer- 
sity. An address on ‘The Educational 
Work of the Brooklyn Botanic Garden” 
by Dr. C. Stuart GAGER will be the fea- 
ture of the afternoon session. 


CHEMICAL ELEMENT 87 
REVEALED BY X-RAYS 


The discovery of element 87, one of the 


two remaining missing or ‘doubtful’ 
members of the chemist’s periodic table, 
is reported in the mineral ‘“‘samarskite,”’ 
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by PROFESSOR JACOB PAPISH and EUGENE 
WAINER of the department of chemistry 
of Cornell University, who used X-rays 
to examine it. 

A discovery of element 87, one of the 
92 ultimate building blocks of the mate- 
rial world, was announced a year ago in the 
minerals ‘“‘lepidolite’ and ‘‘pollucite”’ 
by PROFESSOR FRED ALLISON and Dr. 
Epcar J. Murpuy of the Alabama 
Polytechnic Institute [J. CHEM. Epuc., 
8, 1435-6 (July, 1931)]. The Cornell re- 
searchers doubt this claim. They have 
examined solutions reported by Professor 
Allison to contain number 87 but decided 
that it is present, if at all, in extremely 
small quantity. 

Professor Allison used a novel method of 
examination devised by himself, called 
the ‘‘magneto-optic’”’ method. The X-ray 
spectrum used by Professor Papish and 
Mr. Wainer is widely known to scientists 
and was successfully used in 1926 at the 
University of Illinois to identify the ele- 
ment illinium, number 61, for the first 
time. In the hands of competent in- 
vestigators it is a powerful way of detect- 
ing an element. 

Professor Papish and Mr. Wainer de- 
cided to examine the very complex mineral 
samarskite, by means of the X-ray 
spectrograph. Samarskite is a curious 
department-store kind of a mineral con- 
taining uranium, tantalum, cerium, colum- 
bium, and smaller amounts of many other 
elements. The Corneil chemists can base 
their claim to priority in this discovery, 
if they are successful, on the additional 
fact that they chemically concentrated 
the preparation in which they claim to 
have found this elusive element. This was 
not done by Professor Allison. 

A large quantity of the mineral was 
heated in a stream of hydrogen chloride 
gas and a mixture of chlorides of metals 
driven off. The distillate, after conver- 
sion into sulfates was purified by various 
chemical processes and finally fractionally 
crystallized as the alum salts of the mix- 
ture of the alkali metals. 

The least soluble alum obtained, which 
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was rich in the alkali metal cesium, the 
nearest family relative of 87, was then 
subjected to tests in the X-ray spectro- 
graph. Five lines agreeing perfectly 
with those to be expected from the fniss- 
ing number 87 were found on the photo- 
graph. The basis of this test is that each 
chemical element gives on the X-ray 
spectrogram characteristic lines whose 
position enables the physicist to tell 
its atomic number. 

The findings have been submitted to 
the American Chemical Society and pub- 
lished in its journal. The researches were 
supported by grants from the Heckscher 
Foundation for the Advancement of 
Research at Cornell University. The 
authors believe that they have established 
the presence of the missing element in 
samarskite. However, they state: “A 
name for the element will not be an- 
nounced until additional confirmatory 
data are obtained.’ Number 87 has 
been called ‘‘eka-cesium’” because of 
its close relationship to cesium. It is 
the next door neighbor to radium in the 
periodic classification and should be 
similar in properties to sodium and potas- 
sium, the so-called alkali metals. The 
behavior of the Cornell samarskite extract 
agrees with this requirement. 

There are 92 elements in the chemist’s 
periodic classification of the elements. 
About only two of these, numbers 85 
and 87, is there any doubt as to their 
nature and occurrence. 

The further concentration of the mix- 
ture in which number 87 has been found 
will be watched with great interest by the 
scientific world. Several previous claims 
of the discovery of 87 have been dis- 
proved by later experiments. The proper- 
ties of the element should be of great 
interest. 

The discovery of chemical element 87 
was predicted just sixty years ago by 
MENDELEEFF, the Russian chemist, who 
first discovered the periodic relationship 
between the elements which make up our 
universe. Basing his prophecies on the 
behavior of the elements known in 187], 
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Mendeléeff described the elements of series 
10 of his periodic table, although all of 
them were at that time unknown except 
uranium and thorium. A special transla- 
tion of Mendeléeff’s original paper has 
been made for Science Service. He said: 
“Then in the 10th series we might expect 
basic elements belonging to groups I, 
II, and III. They must have atomic 
weights of about 210 to 230.” 

Of these, the one predicted for group 
II is the now-famous radium, whose atomic 
weight is 226, and the one in group III is 
actinium, another radioactive element. 
The one belonging to group I is the new 
element 87. Mendeléeff stated further: 
“The first will be similar to cesium, the 
second to barium, and all their oxides 
will have the character of strong bases, 
because in this series even thorium in its 
oxide has distinctly basic properties, 
and even uranium of the same series in 
its oxide still has a clearly basic char- 
acter.” 

This means that the new element 87 
will combine with water to form a strong 
lye, probably the most caustic substance 
possible. In addition to the properties 
which Mendeléeff was able to predict for 
element 87, it is now known that it is 
probably radioactive like radium and 
the other elements of its series. The 
property of radioactivity has been dis- 
covered since Mendeléeff’s time, but 
merely adds another confirmation to his 
statement of the relationships which 
he found governing the 92 chemical ele- 
ments.—Science Service 


ALLISON AND MURPHY CLAIM 
SEVEN PURE METALS ARE 
MIXTURES 


Gold, platinum, and five other of the 
simple, ultimate chemical elements are 
each, according to the indication of recent 
evidence, mixtures of atoms closely similar 
but not identical. Dr. FRED ALLISON 
and Epcar J. Murpuy of the Alabama 
Polytechnic Institute have discovered 
this by another successful application of 
their new and powerful method of chemical 


analysis which has detected for a first time 
the last two of the missing chemical ele- 
ments, numbers 87 and 85. The result 
was first announced in the Physical 
Review and the Journal of the American 
Chemical Society some time ago. 

The weight of their atoms is the only 
respect in which the two forms of gold 
atoms are found to be different. Isotopes, 
the name given by the chemist to those 
chemical twins, have already been found 
in many of the well-known elements but 
never before in the seven elements just 
examined. 

Dr. F. W. Aston of Cambridge, En- 
gland, to whom more than any one else 
present-day knowledge of isotopes is due, 
has shown, for instance, that aluminum 
has only one kind of atom, silver has two, 
and magnesium three isotopes. Dr. As- 
ton’s method and the other ways used up 
till now to find isotopes is not suitable for 
the heaviest atoms. The delicate method 
of chemical analysis recently invented 
by Dr. Allison, however, has enabled 
scientists to distinguish between these 
isotopes for the first time. With its aid 
gold, platinum, ruthenium, and thallium 
have been shown‘to have two isotopes, 
and palladium, tantalum, and thorium to 
have three atomic constituents. 

The new analysis depends on observing 
the time that elapses between the applica- 
tion of a magnetic force to a transparent 
liquid and the effect on a beam of light 
passing through the liquid. Each sub- 
stance dissolved in the liquid shows up 
independently of others. Separate traces 
have been obtained by Dr. Allison and his 
colleagues for each of the isotopes of many 
elements whose isotopic constitution had 
already been determined. This suggested 
the possibility of looking for isotopes in 
the heavy atoms, till now unknown. 

The new magneto-optic method of 
analyzing substances is rapid and cheap, 
does not destroy the substance examined, 
and detects very small quantities even in 
the presence of large amounts of a second 
substance. Only when the concentration 
is reduced to one part in a hundred billion 
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or a thousand billion does the method 
fail. 

The apparatus is thirty times more 
sensitive in finding traces of substances 
than the spectroscope, which has long been 
one of the most effective sleuths for the 
chemist. A good microscope can actually 
detect smaller amounts of a substance 
than the magneto-optic method of analysis 
but, unless under very special circum- 
stances, this is not possible when there is an 
admixture of a second substance. A good 
chemical weighing balance is a million 
times less exact than the new method. 
Experiments are also proceeding on using 
the method to determine the actual 
amount of these traces of substances, not 
simply whether they are present. 

Other interesting possible outcomes of 
the work are methods of finding the speed 
of an electric impulse along a wire and the 
speed of light in transparent liquids. 
Both of these velocities are extremely 
great and both important for physics.— 
Science Service 


LEWIS HAS NEW THEORY OF 
THERMODYNAMICS 


A new theory which may explain why 
the physical world sometimes behaves un- 
expectedly has been outlined by Pro- 
FEssoR G. N. Lewis of the University of 


California. The new system is called 
generalized thermodynamics. The science 
of thermodynamics, which has been so 
powerful in explaining large classes of 
physical phenomena, is inadequate in 
that it does not include those fluctuations 
from the condition of balance that actually 
occur in the world. Professor Lewis has 
attempted to bring the known facts about 
fluctuations and the general laws of 
thermodynamics into one scheme. Pro- 
fessor Lewis is well known as one of the 
most important thinkers on the funda- 
mentals of science, and though it is im- 
possible at present to say what value the 
new theory has, scientists will study with 
interest this latest contribution to a 
basic question. 

Thermodynamics is the science of the 


CONTEMPORARY NEWS 


2471 


broad relations between physical quanti- 
ties which does not require any special 
knowledge as to how substances are made 
up of atoms. It is fundamental in the 
scientific discussion of engines and motors, 
for instance. The second law of thermo- 
dynamics, which tells us that the world is 
becoming more and more mixed up as time 
goes on, has been given a new formulation 
by Professor Lewis in his paper. He 
claims that his is the first really valid state- 
ment of the law that will stand examina- 
tion in the light of the unexpected happen- 
ings which sometimes appear. Those 
unforeseen fluctuations, though regular 
to a certain degree, are nevertheless at 
variance with the regularities of thermo- 
dynamics. 

Thermodynamics tells us that a system 
of physical bodies isolated from others will 
steadily change toward a unique condi- 
tion of balance or equilibrium. In point 
of fact the final condition is one in which 
the balance oscillates between states near 
the true balance. These fluctuations from 
the theoretical balance are such that 
ordinary thermodynamics cannot inform 
us of them. Some time ago PROFESSOR 
ALBERT EINSTEIN combined the first 
approximation given by thermodynamics 
with the Boltzman probability theorem 
and thus obtained a first solution of the 
problem. Professor Lewis has now carried 
the question a step further. He expresses 
the crucial point of his new discovery as 
follows: ‘‘All the laws of thermodynamics 
and of fluctuations may be shown to follow 
from a single cardinal postulate, which is 
essentially the following: If a given 
amount of some quantity such as energy or 
any form of matter is allowed to distribute 
itself between two systems, so that by one 
observation we find a certain fraction of 
the total amount in the first system, and 
again, after a long time by a second obser- 
vation we find a slightly different fraction, 
and so on until the statistical rules govern- 
ing the observations have been ascer- 
tained—then these rules are independent 
of the mode of communication between the 
two systems.’’—Science Service 
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NEW USES OF OXYGEN FOR 
TREATING DISEASES 


A number of new developments in the 
use of oxygen for treating diseases were 
brought out at a special session devoted 
to the subject at the Congress of Anes- 
thetists. Taking part in the discussion 
were Dr. JoHN J. WITTMER, medical 
director of the New York Edison System; 
Dr. Joun H. Evans, chairman of the 
board of governors of the International 
Anesthesia Research Society; Dr. CLAR- 
ENCE J. DuRSHORDWE of Buffalo; and 
Dr. Atvin Baracu of Columbia College 
of Physicians and Surgeons and Presby- 
terian Hospital, New York. 

In tuberculosis oxygen is useful for 
promoting the growth of healthy tissue. 
It has the same effect in large burns which 
cannot be successfully treated in any other 
way. Diabetes, pneumonia, certain types 
of kidney and heart disease, and asthma 
and hay fever, are benefited by oxygen 
treatments, the discussion showed. A 
case was reported in which the patient 
had a very severe degree of heart trouble 
with dropsy. Every known remedy was 
used unsuccessfully. Finally, the patient 
was put in an oxygen chamber, which 
produced the first beneficial effect, after 
which the ordinary remedies for heart 
disease, were used effectively —Science 
Service 


TO TAKE SULFUR FROM 
POPOCATEPETL 


For the first time in twenty years 
negotiations are going forward for the 
privilege of taking sulfur out of the crater 
of Mexico’s quiescent volcano, Po- 
pocatepetl, for commercial purposes. 
American interests are reported involved 
in the project. The last important con- 
cession obtained from Mexican authorities 
for this purpose was granted during the 
administration of Porrirrio Draz and 
was held by his friend GENERAL GASPAR 
Ocuoa. Ochoa’s operations were halted 
because of the revolution which broke 
out in 1910. 
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In the past the sulfur has been hauled up 
to the top of the crater in a large basket, 
which was accomplished by means of a 
rope and pulley. Usually it is carried 
from the crater to Tlamacas down the 
mountainside on the backs of Indians. 
Burros have been the means used to 
transport the sulfur, which is in the form of 
brimstone, from Tlamacas. It has been 
found necessary to grant Indians working 
in the actual crater two days’ leave be- 
tween each day of work, because of the 
stifling sulfur fumes. The crater is three- 
quarters of a mile wide and approximately 
five hundred feet deep. In the center is a 
small, emerald-green lake. 

The brimstone which collects about the 
crater periodically catches fire. Only 
the surface of the brimstone burns, how- 
ever. So-called eruptions of Popocatepetl 
within recent years have been proved by 
expeditions from the National University 
of Mexico to be nothing more than enor- 
mous amounts of smoke from the burning 
brimstone. 

Sulfur has been taken intermittently 
from Popocatepetl since the time of 
the ancient Aztecs, who used it for medici- 
nal purposes. Two of Cortez’ soldiers, 
in the sixteenth century, climbed to the 
crater and obtained sulfur for the purpose 
of manufacturing gunpowder.—Science 
Service 


PROFESSOR LYMAN AWARDED 
OPTICAL MEDAL 


PROFESSOR THEODORE LyMAN, Harvard 
spectroscopist, has been honored with the 
Frederick Ives medal of the Optical 
Society of America. Pioneer work in the 
ultra-violet spectrum of glowing hydrogen 
gas was Professor Lyman’s most impor- 
tant research recognized by this award. 
Because of his work scientists have been 
able to unravel the inner structure of 
atoms from the standpoint of the quantum 
theory. The ‘“‘Lyman series” of regularly 
spaced lines in the rainbow of hydrogen 
is familiar to students the world over. 
Upon this and the similar spectrum series 
of Balmer and Paschen the present funda- 
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mental conception of different energy 
levels within the atom first arose. 

Now emeritus professor, Dr. Lyman 
was formerly head of the Jefferson Physi- 
cal Laboratory at Harvard.—Science 
Service 


THOMSON, WOOD, PUPIN, AND 
McLENAHAN HONORED BY ROYAL 
INSTITUTION 


A feature of the Faraday celebration 
was the announcement of the granting of 
honorary memberships in the Royal 
Institution to four noted American scien- 
tists. These memberships are among 
the highest honors which Englishmen 
can give to foreigners. The Americans 
thus honored are Dr. ELtnu THOMSON, 
the father of electrical engineering in 
America; Pror. R. W. Woop, of The 
Johns Hopkins University, known for 
his researches in many fields of physics, 
but especially in that of physical optics; 
ProF. MICHAEL I. PuPpIN, of Columbia 
University, whose discoveries and _ in- 
ventions have made modern telephonic 
communication possible; and Howarp 
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McLENAHAN, secretary of the Franklin 
Institute at Philadelphia.— Science Service 


DR. VOLWILER LECTURES BEFORE 
CHEMISTRY AND PHYSICS SOCIETY 
OF DE PAUL UNIVERSITY 


On Sunday, October 18, at the Audi- 
torium Hotel, Dr. E. H. Vo_twmier, chief 
chemist of the Abbott Laboratories and 
former chairman of the Chicago Section, 
A. C. S., was guest of honor and speaker of 
the evening at the regular monthly dinner 
meeting of the Chemistry and Physics 
Society of De Paul University. Dr. Vol- 
wiler selected for his topic ‘‘Chemistry 
and Its Relation to Medicine.’’ The 
speaker began his talk with a short résumé 
of the application of substances for the 
relief of pain and a brief history of the 
discovery of various common drugs, men- 
tioning more than fifty important grave 
diseases known to the medical profession, 
for which effective chemical therapy is had 
in only about fifteen instances. The 
structure, manufacture, and application of 
many of these drugs were discussed in detail 
and illustrated by the use of lantern slides. 


UNITED STATES CIVIL-SERVICE EXAMINATIONS 


The United States Civil-Service Commission announces the following-named open 


competitive examinations: 


ASSOCIATE CHEMIST (INDUSTRIAL HYGIENE INVESTIGATIONS), ASSOCIATE CHEMIST 
(ANY SPECIALIZED BRANCH), ASSISTANT CHEMIST-PETROGRAPHER, ASSISTANT CHEMIST 


(ANY SPECIALIZED BRANCH). 


Applications for the positions of associate chemist (industrial hygiene investiga- 


tions), associate chemist (any specialized branch), assistant chemist-petrographer, and 
assistant chemist (any specialized branch) must be on file with the U. S. Civil-Service 
Commission at Washington, D. C., not later than December 30, 1931, except that the 
Commission reserves the right to issue subsequent notice closing the receipt of applica- 
tions before that date. 

The examination is to fill vacancies in the Bureau of Mines, for duty at Pittsburgh, 
Pa., New Brunswick, N. J., and elsewhere in the field. Vacancies occurring in 
other branches of the service where appropriate, will also be filled from these examinations. 

The entrance salaries for the associate positions range from $3200 to $3800 a year, 
for the assistant positions they range from $2600 to $3200 a year. 

Competitors will not be required to report for examination at any place, but will be 
rated on their education, training, and experience, and on their thesis or published 
writings. Certain specified education and experience are required. 

Full information may be obtained from the Secretary of the United States Civil- 
Service Board of Examiners at the post-office or customhouse in any city or from the 
United States Civil-Service Commission, Washington, D. C. 








A Textbook of Inorganic Chemistry. J. R. 
PARTINGTON, M.B.E., D.Sc., Professor 
of Chemistry at East London College, 
University of London; lately Fellow 
of Manchester University. Third edi- 
tion. Macmillan and Co., Limited, 
St. Martin’s Street, London; New 
York City; 1930. viii + 1083 pp. 
391 Figs. 13 X 20cm. $4.25. 


This is the third edition of this well- 
known text, the first edition of which 
appeared in 1921. There has been 
“‘a close revision of the whole text’? with 
“the addition of new sections and the 
simplification of some of the old.” (Au- 
thor’s preface.) 

The book contains a wealth of material 
with information well-arranged and 
brought up to date. ‘The treatment 


of the subject is to some extent historical 


and is largely experimental.’ (Preface.) 
This is unusually well done, the historical 
references giving personal interest with 
exact dates, while references to outstand- 
ing experiments give just enough descrip- 
tion to make clear what was accomplished 
and how it was done. The origin of 
Dalton’s atomic theory beginning on 
page 105 and the description of the deter- 
mination of the electronic charge by 
Millikan (pp. 244-5) illustrate this. 
“The textbook is intended for students 
who have completed an introductory 
course” or “for university students” and 
in spite of the fact that the treatment is 
intended to be ‘elementary’ it would 
not be suitable for beginners. The ar- 
rangement differs to some extent from 
the ordinary. There are 128 pages be- 
fore any element is regularly discussed. 
Oxygen is considered in the tenth chapter 
and hydrogen in the eleventh. Chlorine 
occupies the thirteenth and the other 
halogens the twenty-second. No other 
elements are studied until after the 
presentation of the Periodic Law in the 
twenty-fourth chapter on page 405. 


But there is much in these first 400 pages: 
history, the phase rule, quantum, atomic, 
kinetic and ionic theories, valency, indi- 
cators, chemical equilibrium, laws of 
stoichiometry. 

The discussion of the Periodic Law is 
that usually given but the next chapter 
on the Structure of the Atom, three or 
four times as long, is unusually full, 
definite, and satisfactory. In the remain- 
ing 500 pages the elements and com- 
pounds, grouped in accordance with the 
periodic table, are discussed. 

The book is attractive, well prepared, 
and carefully printed. Only one typo- 
graphical error and that an entirely 
minor one on page 102 was noticed. At 
the end of the book, fifty-eight pages are 
filled with questions, many of them from 
B.Sc. examinations of British universities. 

For American students who have a 
comprehensive examination ahead the 
book should be very helpful. Any teacher 
of general chemistry or advanced student 
will find it a most valuable source of 
information. The reviewer expects to 
keep a copy on his desk for ready reference. 


HARRISON HALE 


UNIVERSITY OF ARKANSAS 
FAYETTEVILLE, ARKANSAS 


Workbook for Use with the Science of 
Everyday Life. EpGar F. VAN BUSKIRK 
AND EpITH LILLIAN SMITH, assisted by 
James R. Witson. Houghton Mifflin 
Company, Boston, Mass., 1931. vi 
+ 214 pp. 20.5 X 28 cm. $0.72. 


This workbook is designed to accom- 
pany the authors’ textbook ‘‘The Science 
of Everyday Life.” Believing that the 
chief objective of general science is to 
give training in development of the scien- 
tific attitude, the authors have so or- 
ganized the workbook that students using 
it must necessarily take the five steps in- 
volved in the solution of any problem in 
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science. These five steps are stated in the 
introduction. 

Problems in the workbook have been 
designed on a three-level grouping basis. 
Fundamental problems to be required 
of all are marked R; optional problems 
have been marked O; while the more 
advanced and complex problems have been 
marked <A. Directions are given for 
each of the 262 problems included. Prob- 
lems are also designated as class, pupil, or 
home problems. Lists of individual proj- 
ects and original problems, together with 
a pupil questionnaire and score card are 
found at the end of each chapter. 

Short biographical sketches of some 
of the leading scientists, emphasizing 
their chief accomplishments; the metric 
system; Centigrade and Fahrenheit 
scales; and lists of equipment necessary 
to solve the various problems are found 
in the latter part of the book. 

The workbook can be used profitably 
by all teachers of general science, regard- 
less of whether or not they are using the 
authors’ textbook. It possesses real merit 
and is an addition to a relatively new 
important development in science teach- 
ing—the science workbook. 

C. M. Pruitt 


UNIVERSITY OF ALABAMA 
UNIVERSITY, ALA. 


Objective Tests in General Science. 
JAMES R. WILSON in collaboration with 
EpcGar F. VAN BUSKIRK AND EpITH L. 


SMITH. 
Boston, Mass., 1931. 
28cm. $0.24. 


These tests are based on Van Buskirk 
and Smith’s ‘“‘The Science of Everyday 
Life.’ Types of tests include True- 
False, Multiple-Choice, Multiple-Recall, 
Matching, and Completion ones. The 
items used are taken from hundreds of 
items which were used and revised by the 
author in the Phoenix Union High School, 
Phoenix, Arizona, over a period of years. 

Test items are principally of the fact 
and memory type. Several items are 
either vague as to the correct answer re- 


Houghton Mifflin Company, 
46 pp. 20.5 X 
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quired or they might be answered in 
more than one way. Teachers using 
“The Science of Everyday Life’ will 
find the tests a useful aid in their teaching. 
C. M. Pruitt 


UNIVERSITY OF ALABAMA 
UNIVERSITY, ALA, 


Laboratory Manual of Physical Chemistry. 
ALBERT W. Davison, Professor of 
Chemical Engineering, AND Henry S. 
VAN KLoostTerR, Professor of Physical 
Chemistry, both of Rensselaer Poly- 
technic Institute. Second edition. John 
Wiley and Sons, Inc., New York City, 
1931. xi+237pp. 36 Figs. 23 x 15 
cm. $2.50. 


In general appearance this book re- 
sembles the previous edition which ap- 
peared in 1922. However, an important 
change in the method of presenting the 
experiments has been introduced. The 
long list of references to well-known texts 
and laboratory manuals, with each ex- 
periment, has been omitted, except in 
several cases where references to original 
articles and special apparatus are re- 
tained. In place of this, there is a general 
discussion of the principles involved in 
the experiment, a very desirable feature 
where laboratory work is ahead of the 
discussion in lecture. The grouping of 
apparatus and chemicals in a short para- 
graph simplifies the process of assembling 
the equipment for the experiment. 
The directions are clear and complete, 
calling for but little consultation and help 
from the instructor in the actual perform- 
ance of the experiment. Space is pro- 
vided for the data and observations to be 
noted, so that if desired, the book may 
serve also as a laboratory record. Sheets 
for plotting curves are also provided. 

The book has been enlarged by the 
addition of about twelve new experi- 
ments, making a total of forty. The ex- 
periments are of such a nature that they 
can readily be performed with the ap- 
paratus found in most laboratories, so 
that the cost of expensive equipment is 
reduced to a minimum. A list of refer- 
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ences to standard texts and laboratory 
manuals is given, as well as seventeen 
tables of data required in calculations. 
Those who are familiar with the previous 
edition will welcome the improvements 
and enlargements in the present edition. 
This book will appeal to many teachers 
as containing a greater number of experi- 
ments that are workable, than is fre- 
quently the case with books on this sub- 
ject. 
D. C. LICHTENWALNER 


DREXEL INSTITUTE 
PHILADELPHIA, PENNA. 


An Introduction to Organic Chemistry. 
Joun Reap, M.A. (Cambridge), Ph.D. 
(Ziirich), B.Sc. (London); Professor of 
Chemistry and Director of the Chemical 
Research Laboratory in the United 
Colleges of St. Salvator and St. Leonard 
in the University of St. Andrews; for- 
merly Professor of Organic Chemistry 
in the University of Sydney. G. Bell & 
Sons, Ltd., London, 1931. viii + 365 
pp. 12.75 < 19.5 cm. 6s. 6d. 


The author begins and ends this book 
with two apposite quotations from Mrs. 
Marcet’s ‘“‘Conversations on Chemistry” 
(1825), which give a hint of his in- 
terest in the history of chemistry, as 
is shown also in his larger textbook of 
organic chemistry, of which the present 
is a “shortened and modified form.” 
“As in the parent work, the treatment of 
aliphatic chemistry is written about 
the important groups of fats, carbohy- 
drates, and proteins, and a broad survey 
of the subject is completed by a sketch in 
outline of the chemistry of aromatic, 
alicyclic, and heterocyclic compounds.” 
It is partly intended for one-course stu- 
dents interested in such fields as biology, 
agriculture, medicine, pharmacy, eco- 
nomics, domestic science, etc. 

The first 265 pages are devoted to the 
aliphatic series, including a short chapter 
giving a brief summary of aliphatic types. 
The remainder is a discussion of ring com- 
pounds with chapters on heterocyclic 
compounds and a final one on organic 
dyes and medicinal chemicals. 
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Some seventy-eight well chosen and 
relatively simple experiments are in- 
cluded which can be used either for lec- 
ture demonstration or practical laboratory 
work for students. 

At the end of each chapter are lists of 
questions suitable for review and study. 

The text is written in a very clear and 
simple style, well adapted to the class of 
students for which it is intended, and 
contains sufficient material for a one 
semester course without overloading, a 
fault characteristic of some of the books 
designed for an introductory course. 
No brief text can be written that will 
include all the things that various in- 
structors regard as essential; fortunately, 
every one can make such additions as 
seem desirable. 

It would seem of advantage, however, 
to include figures showing the stereoiso- 
meric relations of the important simple 
hexoses, since such a_ representation 
would throw light on their biochemical 
behavior; and for premedical students 
the brief treatment of the purin bases 
could have been expanded with profit. 

The author says that the book contains 
the subject matter of a series of thirty 
lectures. Within those limits it is a re- 
markably clear and well-balanced presen- 
tation of the essentials of organic chemis- 
try, and should be very suitable for a 
brief introduction to the field. 

F. B. Darns 


UNIVERSITY OF KANSAS 
LAWRENCE, KANSAS 


Vol. 8. Ivor 
GriFFitH, Editor. Published by the 
Philadelphia College of Pharmacy and 
Science, under the auspices of the 
American Journal of Pharmacy, Phila- 
delphia, Penna., 1930. 287 pp. 15.25 
X 23cm. $1.00. 


As the name indicates, this book con- 
sists of a series of fourteen talks on science, 
given by members of the faculty of the 
Philadelphia College of Pharmacy and 
Science. In this brief review, only those 
talks will be discussed which pertain to 
chemical subjects. 


Popular Science Talks. 
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“The Chemist as a Detective,’’ by Chas. 
H. LaWall, treats of the feats of chem- 
ists in solving mysteries as well as in 
detecting poisons in food and drink. He 
discusses practical tests by chemists who 
know their chemistry. Unfortunately, 
the chemists in tales of fiction frequently 
make errors which would shame the 
most ignorant freshman. Edgar Wallace 
says of his chemist-detective in ‘The 
Murder Book of J. G. Reeder’: ‘Mr. 
J. G. Reeder struck a match, and, waiting 
until it burnt freely, lowered it into the 
jug. Half an inch lower than the rim 
the light went out. ‘Carbon monoxide,’ 
he said, ‘which is made by steeping marble 
chips in hydrochloric acid The gas is 
colorless and odorless—and heavy. You 
can pour it out of a jug like water.....’ 
‘What did she do with the body?’ ‘Come 
out into the hot-house and pray do not 
expect to see horrors: an electric furnace 
will dissolve a diamond to its original 
elements.’ ” 

Ivor Griffith discusses the history and 
uses of iodine in his Chapter, ‘Iodine, 
the Element of Doubt,” but in my opinion 
spoils a good article by the insertion of 
puns of questionable value. 

In “Seventy Years of Petroleum,” 
Freeman P. Stroup writes an excellent, 
straightforward encyclopedic article on 
his subject. 

‘Heat and Cold,’’ by Adley B. Nichols, 
“King Cotton,’’ by George W. Perkins, 
“The Story of Inks,’ by C. C. Pines, and 
“Dope: the Story of the Use and Abuse 
of Opium,’’ by Horatio C. Wood, Jr., 
can also be read with benefit. 

SauL B. ARENSON 


UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 


How to Clean Rugs and Upholstery Fab- 
rics. C. C. HuBBARD, Drycleaning Con- 
sultant, formerly Director of Research 
and Education for the National Associa- 
tion of Dyers and Cleaners of the United 
States and Canada and of the National 
Association Institute of Dyeing and 


Rug Cleaners’ Institute 
1930. 


Cleaning, Inc. 
of America, New York City, 
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xvii + 364 pp. 38 Illustrations. 

22.5 X 15.0cm. $7.50. 

This is a textbook and practical refer- 
ence book prepared especially for the rug- 
cleaning industry. It is clearly and in- 
terestingly written and includes chapters 
on the following topics: History of Floor 
Coverings, Oriental Rug Patterns Classi- 
fied; Fibers, Their Serviceability; Service 
Conditions (destructive agents—action of 
sunlight, moisture, smoke, gases, abrasion, 
bacterial action, and stains); Detergents 
(including formulas for removing various 
stains from rugs) ; Processes of Commercial 
Rug Cleaning; Stain Removal; Rug- 
Cleaning Equipment; Formulas (for 
special soaps and other reagents used in 
the rug-cleaning industry); Tests (for 
presence of various stains in rugs, for fast- 
ness to different reagents, etc.); Insect 
Control (including control measures); Rug 
Storage; and Glossary of Trade Terms. 

Although this book was prepared pri- 
marily for the commercial rug cleaners, 
it would be an exceptionally valuable addi- 
tion to any library of reference works on 
textile chemistry, or household manage- 
ment. The author, a well-known member 
of the cleaning industry, has succeeded in 
giving a presentation of the best present- 
day practices in rug cleaning written in 
such a way that every teacher of subjects 
related to this field should be interested 
in reading it. A complete glossary of 
trade terms in the last chapter renders 
the book understood by any 
reader. 


easily 


PAULINE BEERY Mack 


THE PENNSYLVANIA STATE COLLEGE 
STATE COLLEGE, PENNA. 


Kansas Cleaners’ and Dyers’ Short 
Courses. C. C. Hussarp, Drycleaning 
Consultant, formerly Director of Re- 
search and Education for the National 
Association of Dyers and Cleaners of 
the United States and Canada and of 
the National Association Institute of 
Dyeing and Cleaning, Inc., Kansas 
State Board for Vocational Education, 
Topeka, 1930. 55 pp. 23 X 14 cm. 
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This is an outline of the common prac- 
tices in the drycleaning and redyeing 
industry. It was prepared for use in 
short courses for persons in the dryclean- 
ing industry, given in four cities in Kansas, 
through the coéperation of the Kansas 
State Board for Vocational Education. 

The outline has sections devoted to 
history and growth of drycleaning; 
education in drycleaning; factors affecting 
successful drycleaning; cleaning of special 
types of articles—such as, fabrics, leather, 
garments, furs, kid gloves, felt hats, and 
weighted silks; treatment of the various 
stains; redyeing of fabrics; cleaning sol- 
vents and their control; and drycleaning 
equipment. 

The outline would be valuable as a refer- 
ence book in home economics and textile 
chemistry courses, or as a text for other 
short courses in drycleaning for members 
of the industry. 

PAULINE BEERY MACK 


THE PENNSYLVANIA STATE COLLEGE 
STATE COLLEGE, PENNA. 


Henley’s Twentieth Century Formulas, 


Recipes, and Processes. GARDNER D. 
Hiscox, M.E., Editor. Revised edi- 
tion. Henley Publishing Company, 
New York City, 1931. xiv + 809 pp. 
75 Figs. 13.5 X 21.5 cm. $4.00. 
While this book is a valuable standard 
text, the same plates have been used as 
those of the 1930 edition with the excep- 
tion that new pages have been inserted to 
give modern recipes on chromium plating, 
paints, lacquers, stains, and a classified 
“buyer’s guide has been placed in the 
front of the book for handy reference.” 
A glossary of chemical terms has been 
added. The editor ‘‘has endeavored to 
meet the practical requirements of the 
home and _ workshop.” No clean-cut 
revision has been made. There is no real 
increase in value over the 1930 edition. 
The same need of a chemist and phar- 
macist as collaborating editors is evident 
as in the preceding edition. The same 
absence of American authorities is notice- 
able. We are informed that the confec- 
tionery colors made by the A.G.F.A. 
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absolutely nontoxic and can be 

with perfect confidence in their 
innocuity.”” No American makers of 
food colors are mentioned. 

While this book should be in the library 
of chemistry teachers, it has no particular 
value from the standpoint of chemical 
education. It is a time saver for teachers 
who are asked for recipes by those who 
still think them magicians, pharmacists, 
and metallurgists as well as chemists. 

R. E. BOWMAN 

WILMINGTON TRADE SCHOOL 

WILMINGTON, DELAWARE 


MISCELLANEOUS PUBLICATIONS 


Verzeichnis der Dr. Ing. Dissertationen 
der Technischen Hochschulen und Berg- 
akademien des Deutschen Reisches in 
sachlicher Anordnung nebst Namen- 
und Schlagwort-Verzeichnis 1923-27. 
W. B. NIEMANN AND Dr. ING. M. W. 
NEUFELD, editors. Verlag von Robert 
Kieport, Berlin-Charlottenburg 2, 1931. 
vi+212 pp. 14 X 21cm. Rmk. 12.50. 


Record of Current Educational Publica- 
tions, April 1—June 30, 1931. Bulletin, 
1931, No. 16. Office of Education, De- 
partment of the Interior. U. S. Gov- 
ernment Printing Office, Washington, 
D. C., 19381. vi + 106 pp. 15 x 23 
em. $0.15. 


“are 


Biennial Survey of Education in the 
United States, 1928-30. Chapter XIV. 
Professional Education of Teachers. 
BENJAMIN W. FRAZIER, Office of Educa- 
tion. Bulletin, 1931, No. 20, United 
States Department of the Interior. 
U. S. Government Printing Office. 
40 pp. 15 X 23cm. $0.10. 


Reclaimed Rubber. 
reau of Standards, 
McPHERSON. 22 pp. 
$0.10. 

Includes an introduction, a definition 
of reclaimed rubber, discussions of the 
collection of scrap rubber, of reclaiming 
processes, of the composition, classification, 
properties, and uses of reclaimed rubber, 
together with a bibliography. ©: RR: 


Circular of the Bu- 
No. 398. A. J. 
15 X 23 cm. 
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The annual index for Volume 8 of the JOURNAL OF CHEMICAL EpucarTION is divided 
into two parts—an Author Index and a Subject Index, each alphabetically arranged. 
Letters (A), (B), (C), (D), (E), (F), (CN), and (S) have been used after the various 
items to designate, respectively, article, book review, correspondence, digest, editorial, 


frontispiece, contemporary news, and science news notes. 
of abstracts have no designating letter following them. 


articles have been set in caps and small caps; titles of abstracts in italics. 


AUTHOR INDEX 


Assott, T. W., J. W. NECKERS AND—. 
Chemistry ‘Curriculum for Teachers’ 
Colleges (A) 

ApamMs, F., AND W. Brown. 

Bright Pupil (B) 

Apams, S. From $25,000 to $2000. 

Voluntary Experiment in Simple Liv- 


ing 
Aumap, A. B. Further Observations on 
the Relation of Carotene to Vitamin 


A 

AIKIN, W.M. Committee on the Relation 
of School and College 

AIKMAN, J. Strychnine Poisoning in Chil- 


AvMFELT, C.H., AND C. C. BEEBE. Glass 
Blow-Torch for Blowpipe Analysis 


A) 

Atyea,H.N. A Capillary Gas Valve.. 

Amor, A. J. The Pathology of Some In- 
dustrial Poisons 

ANDERSON, R. E. The Colleges in the 
Popular Magazines 

AnprREws, D. H. Chemical Applications 
of Raman Spectra (A). 

ARENSON, . & G. DEMING AND—. 
Exercises in General Chemistry and 
Qualitative Analysis (B) 

ARMAGNAC, New Steel Alloy Is 
Rustproof 

ARMSTRONG, E. F. An Obituary of Alfred 
Moritz Mond (The Right Honorable 
Lord Melchett, P.C., F.R.S.), 1868- 
1930 


ArmstrRoNG, H. E. Obituary of Dr. Ell- 

wood Hendrick. . 
The Monds and ‘Chemical ‘Industry. 

A Study in Heredity 

ARNOLD, L. K. Agricultural Wastes in 
Industry (A) 

Assoc. BRITISH CHEM. MANFRs. British 
Chemicals and Their Manufacture (B) 

Aston, F. W. Atomic Weights and Iso- 
topes 

Auticu, W., J. MEYER AND—. Reactions 

with Liquid Chlorine 


Basorovsky, J. Franz Wald 

Backuaus, A. A. Ethyl Alcohol 

BapcGErR, W. L., AnD W. L. McCaBe. 
ments of Chemical Engineering (B). .. 

BAGLEY, The Employment of 


BaGNALL, D. J. T., A. K. TANKARD AND—. 
Fatalities Due to Vitiated Air Pro- 
duced by the Oxidation of Vegetable 


Barvar, J. C., JR. The Study of Isom- 
erism in Courses in General Chem- 
istry (A) 

Baines, H. The Manufacture of a Photo- 
graphic Product. . 

The Mechanism of the Photographic 


Baker, A.W. Cleaning Pyknometer 

Baker, H. W Centigrade-Fahrenheit 
Temperature Conversion (C) 

BaKer,L.H. Metals That We Eat 
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BaKER, R. A., W. PLATT AND—. The Re- 
lation of the Scientific ‘‘Hunch”’ to 
Research (A) 

BaKER, W. J., T. J. DRAKELEY AND—. 
The Formation of Carbon Disulfide 
from Hydrogen Sulfide and Coke.. 

Batpwin, T. W. Normal Amount of 
Teaching and Research. 

Batpwin, W. H. The Story ‘of Nickel. 
Part I. How “Old Nick’s’’ Gnomes 
Were Outwitted (A) 

Part II. Nickel Comes of Age (A) 
Part III. Ore, Matte, and Metal! (A).. 

Batt, T. R. A New Type of Electrically 
Heated Muffle Furnace (A) 

BALLANTINE, J. P. The Macmillan Table 
Slide-Rule (B) 

Bancrort, W. D. The Medical Aspects 
of Protein Disturbances (A 

— AnD G. H. RIcnHTER. The Chemistry 
of Disinfection 
The Colloid Chemistry of Insanity 

Barciay, H.T. Photomicrography (A).. 

Barciay, W. R. Nickel Alloys—Some 
Personal Experiences 

Bari, O. L. A Eudiometer Transferrer.. 
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Gos.inG, T.W. Objectives of Education 

Govutp, A. B. Demonstration Experi- 
ments and Their Place in the Teaching 
of Chemistry (A) 

GouLp, W.L. Ringworm of the Feet 

GraHAM, H. C. An Experiment on the 
Use of Journal Articles in by 
Elementary College Chemistry (A).. 

Graves, S. A Device for Delivering ‘a 
Stream of Water at a Constant 
Temperature (A). me 

Advice froma Student (C).. 

Gray, A. N. Phosphates and Superphos- 
phates: A World Survey 

Gray, W.S. The New Educational Plan 
at the University of Chicago 

YREENWOOD, T. The International Con- 
gress of the History of Science and 
Technology. . 

Greco, R. T. A ‘Study of the Scholastic 
Record of Students Dropped from a 
College of Education 

GriFFITH, I. In Memoriam: Henry Leff- 
mann, 1847-1930 


GRIFFITH, ., Editor. 
Talks. Vol. 8 (B) 
GrirFitus, D. ba Tinplate Industry... 
GRIFFOUL, 5 Class Project to 
Accompany a Study of Gypsum and 
Cement (A) 
A Colored Ammonia Fountain (A).. 
GRIGNARD, V. Some Remarks Apropos of 
the Project ‘of Reform of the Nomen- 
clature of Organic Chemistry 
Grosvenor, M. B. The Color Camera’s 
First Aerial Success 
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GROSVENOR, W. M. The Chemical Ex- 
pert (A 

GUCKER, C. C. Person: a 
Pioneer in Experimental and Theo- 
retical Thermochemistry (A) 

—anp F. A. van Atta. A Lecture- 
Demonstration Potentiometer and Its 
Application to Reduction Potentials 
in Qualitative Analysis (A). 

GuiLp, B. H. Chemistry and Vocational 
Guidance (A) 

GuirForp, R. S. The Manufacture of 
Photographic Lenses. 

Guyer, M. F. The Internal Secretions 
and Human Well-Being 


Hacku, I. W. D. A Table of Radiations 
(A) 


“Intensity’’ and Amount of Chemical 
Research Activity in the World...... 

Structure Symbols of Organic Com- 
pounds (B) 

The Electronic Basis of Life. 

What Is a Chemical Bond?. 

Hap, H. F. Arithmetical and ‘Algebraic 
Processes as Sources of Student Diffi- 
culty in University Courses 

Hate, H., anv A. E. Lussky. 

American Method of Teaching German 


(A) 
HALE, 
res 
Hari, A.J. X-Rays in the Textile Indus- 


try 

HALL, WW. T. Textbook of Quantitative 
Analysis (B) 

See also A History of Chemistry by 
F. J. Moore (B) 

Hamitton, T. T., JR., W. MONROE, — 
AND V. T. Suir. ee Educa- 
tional Information in Published 
Sources (B) 

Hammonn, W. A., AND D. S. HANCHETT. 
Chemical Education, Industrial Con- 
tact, and Research in the Antioch 
Program (A) 

Hamor, W. A. Industrial Research, 
Beneficent Arbiter of Modern Progress 

Research on Fuel Economy at Mellon 
Institute 

— AND L. The Progress of 
American Chemistry since the Out- 
break of the World War 

Hancuett, D.S., W, A. HAMMOND AND—. 
Chemical Education, Industrial Con- 
tact, and Research in the Antioch 
Program (A) 

Hancock, J. S. Observations on 
Priming of Saline Waters 

Hanson, F. W. Organizing and Running 
a Chemistry “s 

Harpy, V. R., G. F. SMITH AND—. 
Design of “eel Vacuum 
Oven for Temperatures Less Than 300 
Degrees Centigrade (A) 

Harris, F. W. The Solubility of Zinc in 
Sulfuric Acid 

Harrison, P. The Effect of ars in 
the Development of the South (A 

apg B. Hormones (A)... Sate 

—,G; L. FLetcuer, H. O. SmirH, AND—. 
Beginning Chemistry (B).. 

Laboratory Manual for 
Chemistry (B) 

Teachers’ Manual and Key for Begin- 
ning Chemistry (B) 

Hart, L. Methods of Breaking Emul- 
sions Formed during Process of Ether 
Co SR ea ea ae 

Methods of Preventing Foaming 

HartLey, H. Theodore William Rich- 
ards Memorial Lecture 

Hartoc, P. Priestley as a Pioneer 

HastinGs, A. B., H. H. ROSEBERRY, — 
AND J. K. Morse. X-Ray Analysis 
of Bone and Teeth 


Beginning 
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Hatcuer, R. A. The Indispensable Uses 
of Narcotics in the Treatment of 
Coughing 

In the Treatment of Diseases of the 
Gastro-Intestinal Tract 

Haus, H. D. F. A Novel High-School 
saeenens in Hydrogenation of 

ils 

Haven, G. B. Future Textile-Laboratory 
Practice 

Hawtey, F. M. Chemistry in Prehistoric 
American Arts (A) 

Hawortn, W.N. An Appreciation of the 
Life and Work of Prof. W. H. Perkin. 

HAWTHORNE, W. C. Diffusion, Osmosis, 
and Osmotic Pressure 

Haynes, W. Mars: The Chemical In- 
MOPAR Soca) s sig cck ele B annicee Meal ouraes 

Hazvenurst, T. A., Jr. Exorcising a 
Spectre: Entropy (A) 

Hepces, E. S. Paint as a Protective 
Medium for Iron and Steel.. ne 

Some Properties of Protective Films on 


Heim, W.P. Aladdins of the Test Tubes. 

Henpricks, B. C. Square Deals for 
Superior Students 

HEPBURN, J.S., AND M. LAZARCHICK. The 
Carbazole Reaction for Carbohydrates 
and Related Compounds 

Herp, R. L. The Preparation of Liquid 
Ammonia as a Laboratory Project (A). 

HERNDON, T.C. A Bath Thermostat (A). 

Herrick, H. T. Some Industrial Fer- 
mentations 

—, O. E. May anp—. Some Minor 

Industrial Fermentations 

Herriott, M.E. Secondary Curriculum- 
Development in Los Angeles 

HERRMANN, G. A._ An Analysis of Fresh- 
man College Chemistry Grades with 
Reference to Previous Study of Chem- 


HERTZLER, J. O. Modern Youth and the 
Research Spirit 

HEvNER, K., M. SHIRLEY AND—. 
Experiment in Teaching ae oe gad 
es tam by the sp osc Method.. 

Hevt, P. R. 

Hicxs- igs M. An _ Improved 
Victor Meyer a -Weight Ap- 
POTATNS. cc ccc cc cc eres cweseguces 

HicspurG, W. Student Meetings of the 
Indiana Section of the A. C. S. (A). 

HILLBRAND, E. K. College Marks and 
RS re ere re tee 

Hiscox, M. E., Editor. WHenley’s Twenti- 
eth Century Formulas, Recipes, and 
Processes (B) 

Hocu, J. H. An Electronic Explanation 
and Hypothesis 

Honce, H. C., T. B. HOMAN AND—. 
Study of the Reliability of Examina- 
tion Marks in General Chemistry (A). 

HOnicscumip, O., G. P. BAXTER (Chair- 
man), Me. M. CurreE,—P. LE 
BEAu, AND R. J. MEYER. First Re- 
port of the Committee on Atomic 
Weights of the International Union 
of Chemistry 

Horr, R. W. The Determination of 
Small Proportions of Hydrocarbon in 
Alcohol Containing Acetone 

Hoxe,C.M. White Gold Jewelry 

HOLLANDER, F. An Adjustable Drop- 
Control for Burets 

Hottoway, J. W., E. C. CurLer awo—. 
The Indispensable Uses of Narcotics. 
Narcotics in Surgery 

Howtmes, F. E., anp A. O. SNoppy. 
Apparatus for Demonstrating Some 
Transformations of Energy (A) 

Hotmes, H. N. Introductory College 
Chemistry (B) 
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Laboratory Manual of General Chem- 
istry (B 
HOLMYARD, E. J. 


( 

Homan, T. B., AND H. C. HopcGe. 
Study of the Reliability of Examina- 
tion Marks in General Chemistry (A). 

HOODNITZKAYA, S. Soviet Children and 


Hootey, L. J. Dyes and Their Appli- 
cation: Recent Technical Progress... . 

Hopkins, A. A. From Sugar Cane to 
Crystal Cube 

Hopkins, B. S. The Training of Teachers 
in Service (A) 

—,N. L. VAuguetin, L. DE BorsBAup- 
RAN, C. AUER VON WELSBACH, E. 
DEMARCAY, AND—. Cerium Group of 
Rare Earths 

Hopkins, L. T., M. F. Dorsey anp—. 
agg Influence of Attitude upon Trans- 


Hoemass. E. M. Molecular Weight Ap- 
paratus for the Boiling-Point Method 
A 


) 

Howarp, J. W. Sapphires (A) 

Howarp, R.S. Some Aspects of the Unit 
Method of Teaching Chemistry (A).. 

Hoyt, C. S. An Experiment on Re- 
fractive Index for the Course in 
Physical Chemistry (A) 

Vapor and the Gas Laws (A) 

HuBBarp, C. C. Drycleaning and Re- 
dyeing Handbook, Including Labo- 
ratory Practice, Formulas, Tests, and 
Tables (B) 

How to Clean weeet and Upholstery 
Fabrics (B).. Gv cewtee &é:tice eke we 
Kansas Cleaners’ and Dyers’ Short 

Hucocins, M. L. Solid Matter: What Is 


Hutt, C., C. J. West AanD—. Doctorates 
Conferred in the Sciences by Ameri- 
can Universities, 1929-30 (B) 

Doctorates in Chemistry and Related 
Fields Conferred by American Uni- 
versities, 1930-31 (A) 

Industrial Research Laboratories of the 
United States, Including Consulting 
Research Laboratories. Bull. Nat. 
Research Council, No. 81 (B) 

Research Scholarships and Fellowships 
Supported by Industry 

The Seventh Census of Graduate Re- 
search Students in Chemistry, 1930 


(A) 

Hurp, A. W. Progress Report on the De- 
velopment of Teaching Units in 
High-School Physics 

Hurcuins, R. M. Inaugural Address of 
the President of the University of 


Some Educational Questions........... 
The Chicago Plan 
Hutt.L, J. B. Water Treatment 
Purification 
Hype, M. E., E. J. SHAW AND—. 
Equilibrium Experiment for 
Introductory Laboratory C 
in Physical Chemistry (A) 


IppLtes, H. A. The _[Ionic-Electronic 
Methods of Balancing Oxidation- 
Reduction Equations 


Jackson, C. M. 

JAEGER, F. M. Optical yr and 
High-Temperature Measurements (B) 

James, H. A Laboratory enn 
of the Viscose Process (A). 

James, T. E. Rumford and the ‘Royal 
Institution; A Retrospect.. 

James, W. S. The Discovery of the Gas 
Laws. III. The Theory of Gases 
and van der Waals’ Equation 


605 


AUTHOR INDEX. VOLUME VIII 


Jantscu, G. The Seventieth Birthday of 
Friedrich Emic 
Jeans, J. Modern Theories of the Uni- 


JEBENS, R. B., E. BARTOW AND—. 
fication of Water by Electroésmosis. . . 

Jenkins, G. L., AnD A. G. DUMEz. Quan- 
titative Pharmaceutical Chemistry 


JENNINGS, D. The Care of Platinum 
Laboratory Ware 

JENSEN, E. C., A. P. H. TRIVELLI AND-—. 
Antifogging Agents in Developers... . . 

Jounson, A. L. The Teaching Load of 
College Chemistry Instructors (A)... . 

Jounson, E. H. History of Science 
Source Material in College Libraries. . . 

Jounson, E. I., AnD J. R. PARTINGTON. 
The Preparation of Anhydrous Oxalic 
Acid 

Jounson, F. W. Non-Interpolating 
Logarithms, Cologarithms, and 
Antilogarithms (B) 

Jounson, H. S._ A Study of the Relia- 
bility of Examination Marks in 

yeneral Chemistry (C) 

Jones, A. O. A Note on the Purification 
of Mercury 

Jorpy, L.C. How Times Have Changed! 
A Playlet in Two Acts (A) 

Jupp, C. H. Sy aon i Is Not Cheap. . 


KAEMPFFERT, W. The Museum of Science 
and Industry 
KametaKA, T. The First Conference on 
Chemical Education in Japan (CN).. 
KARAPETOFF, hart of Consecutive 
Sets of Electronic Orbits within Atoms 
of Chemical Elements 
Kay, W. Mineral Oils and Lubrication. . 
Keerer, H. A Lecture Experiment with 
Liquid Oxygen. 
KEtty, R. L. The ‘Liberal College ‘and 
Human Values 
The Future of the Liberal College 
Kenpba.ti, A. I. Observations upon the 
Filterability of Bacteria, Including a 
Filterable Organism Obtained from 
Cases of Influenza.. ; PT? 
— anpD E. GEBAUER- FUELNEG G. Elec- 
trodialysis with Simple Apparatus 


Smith’s Introductory Col- 
lege Chemistry (B) 

Keys, N., I. H. BRINKMEIER AND—. 
Circumstantiality as a Factor in 
Guessing on True-False Examinations. 

KHARASCH, M.S., ANDO. REINMUTH. The 
Electron in Organic Chemistry. II. 
Bonds of the Ethylene Type and 
Factors Influencing Directed Addi- 
tion Thereat (A) 

Kuovuvine, Y._ The Institute of Physico- 
Chemical Biology in Paris (CN) 
KILteFER, D. H. The Employment 

Problem of 1931 (A) 

Kitm_er, F. B. The Nightshade Gatherers 
—— MORON og oo cawc clang aceecicw ee es 

Kivpatrick, M., Jr. A Freshman Experi- 
ment? The Reaction of Magnesium 
with Acids (A) 

KILpaTrRick, W. H. What Do We Mean 
by Progressive Education? 

KINDER, J. S., AND C. W. ODELL. Educa- 
tional Tests for Use in Institutions 
of Higher Learning 

Kinpy, M. M. A Successful Open-House 
Program (A) 

Kinc, C. V., AND W. Wane. College 
Chemistry Quiz Book for Kendall’s 
Smith’s College Chemistry (B) 

Kine, G. L. The Psychological Effect of 
Chemical Warfare on Undertrained 
Bo) errr ee error a rie re 
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Kinstogz, C. L. Personal Relations of 
Teachers with Students 

Kerr, P. A. Micro-Organic Derivatives 
in Qualitative Organic Analysis 

Kern, O.  F. W. Aston. 

This Year's (1922) Nobel Prize Winners. . 

K.opstec, P. E. Physical Methods and 
coal 

Kose, K.A. The Other Oxides of Carbon 


(A 
The Sulfides of Carbon (A). . 

Kocnu, F. C. The Extraction, ‘Distribu- 
tion, and Action of Testicular Hor- 
mones 

KouHLMANN, R. A Rapid Cooling Appara- 


Kottnorr, I. M. The Colorimetric and 
Potentiometric Determination of 
B 


pH (B) 

Krantz, J.C., Jk. Heralds of Progress. . 

Kraus, C. A. The Amphoteric Elements 
and Their Derivatives; Some of Their 
Physical and Chemical Properties (A). 

Kroescu, S. One-Year Course in 
Chemical German (A) 

Kunz, A. H. An Experiment in Second- 
Year College Chemistry (A) 

Kyte, G. C. Conclusions Derived from 
Experimental Studies on the Value of 
Supervision 


Lacuat, L.L. Carotin and Vitamin A (A) 

Lake, C. H., anp G. P. UNSELbD. A Brief 
Course in Physics (B) 

LanceLot, W. H. The Course in High- 
School Chemistry: A Progress Report. 

Lang, J. R., R. E. DUNBAR AND—. Ques- 
tionnaire Study of Chemistry Finances 
in South Dakota (A) 

LANGDALE, R. Rough Spots in ceeehies 
Chemistry. . 

LaANnGcmMuIR, I. Experiments with Oil on 


Lancton, H.M. The Helium Industry. . 

LaWat.t, C. H. Food Poisoning and 
Poisonous Foods 

LAZARCHICK, M., J. S. HEPBURN AND—. 
The Carbazole Reaction for Carbo- 
hydrates and Related Compounds... . 

Leap INpustrRigs Assoc. Useful Inform- 
ation about Lead (B) 

Le Beau, P., G. P Baxter (Chairman), 
Mme. M. Curte, O. HONIGSCHMID,— 
AND R. J. MeyYeR. First Report of 
the Committee on Atomic Weights 
of the International Union of Chemi- 
stry.. 

LEBOWITZ, 'S.H. A Demonstration Work- 
ing Model of the Frasch Process for 
Mining Sulfur (A). 

College Graduates ‘and Civi- 


Leg, R., H. C. BENEDICT AND—. 
ing Reproduction and Lantern Slide 
Making (A) 

LEE, W. M., AND E. C. WAGNER. 
dent Experiment on the Olefine Hydro- 
carbons: the Interconversion of 
Ethyldimethylearbinol and Amylene: 
the Polymerization of Amylene (A). 

LeuMAN, H.C., AnD S. M. Stoke. Is the 
Heavy Schedule an Incentive to 


LEHMANN, E. The Progress of Organic 
Chemistry 1924-28. IV Hetero- 
cyclic Series 

LEHRMAN, L. The Detection of the Tin 
Group Metals and Their Separation 
from the Copper Group by Means of 
Ammonium Monosulfide (A) 

LELAND, R. G. The Costs of Medical 
Education. Students’ Expenditures. 

LeRoy, R. . A Modified Periodic 
Classification of Elements Adapted to 
the Teaching of Elementary Chemis- 
try (A) 


LETCHER, O. Copper Mines of South Africa 
LEVENE, P. A. The Award of the Nobel 
Prize in Chemistry to Dr. Hans 


The Revolt of the Biochemists 
LEVINSTEIN, H. From within the Dye- 
stuff Industry 
Levitt, W. T. Pyrex Bends, Bulbs, and 
Seals. A Manual for the Laboratory 
Technician (B) 
Lewis, H. F. Fundamentals of Organic 
Chemistry (B) 
Lewis, W. M. Some Observations on 
Academic Tree Sitting 
LicuTin, A. The Tincture of Cinchona. 
The Compound Tincture of Cinchona. 
LippELL, D. M., Compiler. The Metal- 
lurgists and Chemists Handbook (B).. 
Linp, S.C. Recent Advances in Chemistry 
Richard B. Moore 
Some Chemical Aspects of the Origin of 
Petroleum 
The Progress of Radioactivity 
Lass, GG. ME. Lecture-Demonstration 
Ozonizer (A) 
Liston, J. Developments in the Electrical 
Industry during 1930. Research 


LittLe, A. D. Leadership (A) 
The Evaluation of Chemical Projects. . . 
LockHartT, L. W., C. K. OGDEN AND—. 
The Widow of Ephesus. An Old- 
porn Story in the New-World Lan- 


Seek ig B. The Nature of a Gas (B).. 
Loorsourow, G. C. The high- School 
Attack upon the Problem of Study. . 

LOTTERMOSER. Richard Zsigmondy 

LoweEti, A.L. The Harvard House Plan. 

Lowy, i Comparison of American and 
European Final Examinations (A)... . 

Lunp, F. H. Educational Research in the 
Field of Emotion 

Lussky, A. E., H. HALE ANp—. The 
New American Method of Teaching 
German (A) 

Lutz, E. Manufacture of Rolled Plate... 

Lyons, R. E. Indiana University’s New 
Chemistry Building (CN) 


Maass, O., AND E. W. R. Steacie. An 
Introduction to the Principles of 
Physical Chemistry (B) 

MacGurrig, C. I. Atomic Hydrogen 
Weldi 

Mack, P. B. See, P. G. BEERY. 

Mackay, J. G. The Determination of 
Sulfur in Rubber 

MacLean, W. P. A Comparison of 
Colored and Uncolored Pictures. I.. 


II 

Macvteop, A. L., AnD E. H. NAson. 
Chemistry and Cookery (B) 

Macmitian, K. D. Mass Education at 
College Level 

Macoun, J. M. The Determination of 
Ethyl and Methyl Alcohols in Aqueous 
Solutions by the Immersion Refrac- 


MANTELL, C. L. Operating Data on 
Electrolytic Metal Production and 
Refining 

MANUEL, W. A. Student Guidance. 
The Selection and Sequence of Courses 
Outside the Major Field (A) 

MarsHAati, A. E. An Office-Seeker of 
Some Initiative (C) 

Marston, R. B. An Interpretation of 
the Dalton Plan 

Martin, A. R. Water Softening: Some 
Properties of = Base-Exchange 
Materials. Part 1 

MartTINn, J. W. Solid Carbon Dioxide 
from Mexico 

Marve., C. §S., Editor. 
theses, Vol. XI (B) 
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Mason, C. W. Lene bial Methods in 
Analytical Chemistry. . 

—, E. M. CHamot AND—. Handbook 
of Chemical Microscopy. Vol. 2. 
Chemical Methods and Inorganic 
Qualitative Analysis (B) 

MatTEER, F. Schoolroom Learning 
MatHews, C. O. Progress in Junior 
High-School Education, 1929-30 
MatTHews, E. Chemical Industries 
7) the Raw Materials in Maryland 

A 


MattHuews, G. E. Kodacolor Motion 
Pictures for the Amateur............ 
May, O. E., AnD H. T. Herrick. Some 
Minor Industrial Fermentations..... 
Whose Children Are 


McAnpress, E. A Course in Elementary 
Blowpipe Analysis as a Fundamental 
Laboratory Project in High-School 
Chemistry (C) 

McBrien, J., D. ENGLE AND—. A Dif- 
ferent Open-House Program (A) 

McCase, W. L., W. L. BADGER AND—. 


Elements of Chemical Engineering 
(B) 


McCo.tium, E. V. Protective Foods. 
“A Classic of Science.’’ 

McCoory, M. J. New York City Pro- 
vision for Education for Exceptional 
Children 

McCuttocu, A., A. ECCLES AND—. 
‘Action of Chlorine on Coal. : mye 

McCurTcuHeon, T. P., H. SELtTz, AND J. Cc. 
WARNER. General Chemistry, Theo- 
retical and Descriptive (B).. 

McDonatp, D._ Silver and Its Applica- 
tion to the Chemical Plant. 

McGowan, H. Science and Industry. . 

McHucu, F. D. Modern Alchemy in 
Iron and Steel 

McKetvey, J. H. 
Industries. Laclede-Christy 
Products Company 

McKrsBin, R. R. The Life Layer of the 
World—Correction (A).. 

McPuerson, A. J. Reclaimed Rubber 
(B 


American Chemical 
Clay 


McPuerson, W. Chemistry and Educa- 
tion 
The History of the Department of 
Chemistry of The Ohio State Uni- 
versity (A) 


ae ¥y; R. Supervised Student-Teach- 


‘cee W. B., ann A. E. PALMER. 
Analysis of Materials of the Middle 
Bronze Age (A 

Met.t, C. D. Interesting Sources 
Natural Dyestuffs 

MELion, M.G., AND L. A. Test. Chemis- 
try at Purdue University (CN) 

a x - B. Smoke Abatement 
U. S. “ 


MERIAM, L. Examination and the 
Honor System 

Merriam, J. C. The Opportunities of 
the Federal Government in Research. 

MEYER, J. Walter Herz. 

— AND W. AULICH. 

Liquid Chlorine. . 

MEYER, M. Perfume. 

MEYER, R. J., G. P. BAXTER (Chairman), 
Mme. M. Curtg, O. HONIGSCHMID, P. 
Le Breau AND—. First Report of the 
Committee on Atomic Weights of the 
International Union of Chemistry.. 

Meyers, I. T. How May the Balance of 
Educational Opportunity Be Main- 
tained between Men and Women in 
the Coeducational College of Liberal 
Arts and Geiemees?.... 2... cesscceces 


Reactions with 


AUTHOR INDEX. 


168 


387 


VOLUME VIII 


MIcHAELIs, L._ Einfiihrung in die Mathe- 
matik fiir Biologen und Chemiker (B) . 
MICHENER, J. Laboratory Supply 
CHNOREEs cic cox cure ae nedaue ryt 
Mitvarp, E. B. Physical Chemistry for 

Colleges (B) 
Causes of Failure and Success 


_N. “Navy Rids Airplanes of 
Deadly Gas.. 
MIter, L. P. ‘Some Heroes Who De- 
serve Attention 
— Training in the Use of Visual 


Aid 
Teaching High-School Chemistry Teach- 
ers 
MILLER, L. W. Professional Talents and 
Faculty Assignments............00 
Miiurkan, R. A. Albert A. Michelson... 
Michelson’s Economic Value 
Present Status of Theory and Experi- 
ment as to Atomic Disintegration and 
Atomic Synthesis 
Mitts, J. The Project Method in Re- 
search 
MiunerR, H. B. The De- Nationalization 


MircuHeti, A.C. G. Behavior of Positive 
Ions in Hydrogen 
Monroe, W. S., T. T. HAmILTon, Jr., 
AND V. T. SmitH. Locating Educa- 
tional Information in Published 
Sources (B) 
Montcomery, J. P. A Reaction Velocity 
Experiment (A). 
Chemistry Courses in Premedical Educa- 
tion (A) 
Débereiner’s Triads and Atomic Num- 
bers (A) 
Moore, B. Fused Silica in Industry 
Moore, F. E. The Place of Adult Voca- 
tional Education in Our Public 


Moran, C. Safeguarding against Deadly 

CM ctccceretieen tent awe cees 

Morey, G. W. Glass, Its Composition 
and Properties (A) 

Morcan, G. T. Organic Syntheses Facili- 
tated by Pressure 

A State Experiment in Chemical Re- 

179, 


Morean, W.D. Film Slides for Modern 
Visual Demands 

Morcan, W. L. Manufacture and Char- 
acteristics of Laminated Glass 

Morssg, J. K., H. H. Rosesperry, A. B. 
HASTINGS AND—. X-Ray Analysis 
of Bone and Teeth 

MoseE-ey, A. G., Jr. Applications of the 
Small Camera (A).. 

Moutton, C. R. Research and Educa- 
tion in the Meat Industry (A). 

The Purpose and Plan of the Institute 

of American Meat Packers (A) 

Mount, J. Does the Teaching of Science 
Make Teachers Scientific?....... 

Moyer, H. V. An Inexpensive Stirring 
ee for the Analytical Laboratory 


Mupce,C.$. Storage Bin for Laboratory 


Mututn, C. E. Elementary Cellulose 
Chemistry... 
Elementary Chemistry and Manufacture 
of Synthetic Yarns................. 
More Chemical Products from the South 
Munro, W.P. A Precision Leveling Bulb 
Murpnuy,R.K. Planning :\ New Chemis- 
try Building 


NacEL, W. Natural and Artificial Gums. 
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in American Universities and Colleges, 


Watters, R. The New Admission Re- 
quirements of the University of 
California 

Watton, J. H. Lecture Demonstrations 
in General Chemistry (A)............ 
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Watton, W. L. New Type of Dewar 
Flask for Use as a Calorimeter. . re 

Warp, L. S. A Freshman Course in 
Chemistry in an Engineering Coilege 
(A 


WARNER, J. C., T. P. McCutcueon, H. 
SELTz, AND—. General Chemistry, 
Theoretical and Descriptive (B) . 

va, B. X-Ray Studies of the Solid 

tat 


WASHINGTON, H.S. The Chemical Analy- 
sis of Rocks (B) 

Watkins, R. K. The Learning Value of 
Some Motion Pictures in High-School 
Physics and General Science as an 
Illustration of a Simplified Technic in 
Educational Experimentation 

Watson, D. L. Handling Radium 


Watson, G. A New Secondary School.. 
Education and the Best of All Possible 


Worlds. te 
What Should College Students Learn?.. . 
Watt, L.A. Commercial Research 
Wayiinc, H. G. Faraday’s 
Friends 
The Romance of Science in Bygone 


WEATHERILL, P. F. 
of Weights 
WEAVER, E.C. Electric Metronome (A).. 
Wess, H. A. The Training of Science 
Teachers for Secondary Schools....... 
WEDEKIND, E. From the History of 
Stereochemistry. In Memory of J. A. 
Bel 


WEIDLEIN, Industrial Research 

Methods and Workers. . : 
The Activities of Mellon Institute of 

Research, Pittsburgh, Pennsylvania. 

WEINBERGER, W. The Technic of Ex- 
tracting Liquids Which Form Emul- 
sions. ee ciars pte eA eieaet ars: spac nee 

WEINLAND, iE ‘D. “How Successful College 
Students Study 

WEISENBURG, T. H., R. B. RICHARDSON 
AND—. The Indispensable Uses of 
Narcotics. Psychotherapy as a Substi- 
tute for Narcotics 

Weiser, H. B., Editor. Colloid Sympo- 
sium Monograph (B 

Wetts, H. G. The Greatest Dates ia 


Wenaas, P. E. Laboratory Apparatus 
for Illustrating Graham’s Effusion 
Law (A) 

Wenpt, G. The Problem of the One-Year 
Course in Chemistry for the General 
Student (A) 

— and O. 4 . Matter and 
Energy. An Introduction by Way 
of Chemistry and Physics to the Ma- 
terial Basis of Modern Civilization 


WENZEL, R. N. Centigrade-Fahrenheit 
Temperature Conversion (C) 

WERTHEIM, E. Essentials of Organic and 
Biological Chemistry (B).. X 

West, C. J. Annual Survey of American 
Chemistry. Vol. V.(B).. 

—anpC. Hutt. Doctorates ‘Conferred 
in the Sciences by American Universi- 
ties, 1929-30 (B) 

Doctorates in Chemistry and Related 
Fields Conferred by American Uni- 
versities, 1930-31 (A) 

Industrial Research Laboratories of the 
United States, Including Consulting 
Research Laboratories. Bull. Nat. 
Research Council, No. 81 (B). 

Research Scholarships and Fellowships 
Supported by Industry.. 

The Seventh Census of Graduate Re- 
a Students in Chemistry, 1930 


CHEMICAL EDUCATION DECEMBER, 


WESTGREN, A. Richard Zsigmondy. . 
WEstTAN, A. E. The Production of 
Electrolytic A and Oxygen.. 
WHEELER, R. The Composition of 

Soal 


Wuipp.e, G. C., AND J. F. Norton. Pure 
Water: Best of All Drinks 

WuippLe, R. S. Some Scientific In- 
strument Makers of the Eighteenth 
Century.. 

Waite, A. H. “American ‘Contemporaries. 
Moses Gomberg 

Chemical Industry and the Curriculum 


(A) 

Wuitg, C. E. A Note on the Precipita- 
tion of Nickel and Cobalt as Sulfides 
in Qualitative Analysis (A) 

An Inexpensive Water-Cooled Con- 
denser (A) 

Wuite, W.E. A Table of Solubilities and 
Colors of Precipitates for Use in a 
Course in Qualitative Analysis (A).. 

WHITEHEAD, ~ ees Note on the 
Preparation of Hydriodic Acid (A).. 

Wuitney, W. R.-~ Technology and Ma- 
WE PN dick recs saeecea vee 

Wicks, F.R. Crystalline Talc 

Witcox, A. R., T. - STARKER AND—. 
Cascara.. . 1200, 

WILp, | L. Modern " Developments 


Current Trends 
Higher Education 
Report of the Commission on Enlist- 
ment and Training of College 
Teachers 
WILLARD, M. L., E. H. WALLACE AND—. 
A Practical meondianens for the Micro- 
scope (A).. 
WItuiiaAMs, H. R. Fertilizer from the Air. 
A Project for Chemistry Students at 
the Secondary-School Level (A) 
WituiraMs, L. W. Turnover among Sec- 
ondary Teachers in Illinois 
Wituiams, O. H. Liberalized versus 
Professionalized Subject Matter. 
How ,can the Arts Colleges Supply 


Wiis, R. J. An Introduction to Bio- 
chemistry (B).. 

WILuiAMs, W. W., R. D. BILLINGER AND—. 
Quantitative’ Experiments in Ele- 
mentary Chemistry. I. Determina- 
tion of the Molecular Weight of 
Oxygen (A) 

Witson, E. B. Reminiscences of Gibbs 
by a Student and Colleague 

Witson, J. L. Lantern Slides from Cello- 
phane (A) 

Witson, J. R., E. F. VAN Buskirk, E. L. 
SMITH, AND—. Objective Tests in 
General Science (B) 

Workbook for Use with the Science of 
Everyday Life (B) 

Winsor, F. The Unintellectual Boy 

WITHINGTON, R. The Newer Education. . 

WitzeMan, E. J. Chemical Atoms and 
ESE ee eer rk seen 

Woop, H.C., Jr. Dope: The Story of the 
Use and Abuse of Opium 

The Indispensable Uses of Narcotics. 
The Therapeutic Uses of Narcotic 


Woop, L. J. Construction and Operation 
of a Simple X-Ray Spectrograph (A).. 

Woopman, A. G. Food Analysis. Typical 
Methods and Interpretation of Re- 
sults (B) 

Woopman, R. M. Studies in Dual Emul- 


H. W. Centigrade-Fahrenheit 
Temperature Conversion (C 

Woopwarp, . The Indispensable 

Uses of Narcotics. Professional Use 

of Opium and Coca Leaves, Their 
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Derivatives and Preparations, under 
Harrison Narcotic Act 

Works, G. A. The Function of the 
College in the Independent University 

Wriston, H. M. Report of the Com- 
mission on Faculty and Student 
Scholarship 

Wu, L., T. L. Davis anp—. Chinese 
RI ii sé eeiceabe veces ccwnes fees 

Wusrt, J., K. Fasans anpo—. A Textbook 
of Practical Physical Chemistry (B).. . 


Yacopa, H., AND H. M. PartripGe. The 
Detection of Cobalt as Cesium Cobalt- 
nitrites 

YANOWSKI, L. K. A Simple Individual 
Hydrogen Sulfide Generator 


AUTHOR INDEX. VOLUME VIII 


Yant, W. P., R. R. SAYERS AND—. Ob- 
servations and Notes on the Effect of 
Methanol Antifreeze on Health 

Younec, G. J. Another Porphyry Copper 
in the Making 

Reduction of Sulfur Dioxide 

Younes, C. The Home Economics 
Teacher Meets the Unemployment 
Problem 


ZAVARELLA, A. Dielectric Constants..... 

ZETTERBERG, E. Demonstration Experi- 
ment Showing the Effect of the Gases, 
Oxygen, Carbon Dioxide, and Carbon 
Monoxide on Blood (A) 

ZinsseR, H. The Award of the Nobel 
Prize in Medicine to Dr. Karl Land- 
steiner 
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SUBJECT INDEX 


A BC’s, Useless— 
Ability, Girls Equal Boys in Mechanical— 
S) 


ABILITY, THE RELATIVE HIGH—OF THE 
CHEMISTRY GROUP IN COMPARISON 
WITH THE BIOLOGY AND _ PHYSICS 
GROUPS OF THE SECONDARY SCHOOL. . 

Abstracts, Chemical—See, Some _Inter- 
national Problems of Chemists (CN). 

Academic Tree Sitting, Some Observations 


0 
Anoreriten Higher Institutions (B)....778, 
Accredited Secondary Institutions (B). ait 
Accredited Secondary Schools in 

United States (B) 

Accrediting Practices, The Principles Which 

Should Govern Standards and— 
Acetaldehyde Tried Out in Fruit Preserva- 


pore thaare Will the College Ath- 
lete Succeed in Business? (S 

Achievements of Young Chemists—special 
issue of The Chemisiry Leaflet 

Acid from Sugar, Citric—(S) 

Acid Treatment, Rocks Yield Secrets after 


ACIDIMETRY AND ALKALIMETRY BY THE 
Use oF SYMMETRICAL DIPHENYL 
GUANIDINE. 

Acids, Bases, and. Salts—See, ‘A FRESHMAN 
EXPERIMENT? THE RE ACTION OF 
MAGNESIUM WITH ACIDS. . 

Boron Fluoride in Wood Alcohol Is Acid 
Strong as Sulfuric (S).. 

Journal References and Club Programs. 

Lesson on Acids. 

THE ACTION OF BASES ON Non-METALS. 

Acids, — Flower Juices Used to 


Actidince—Gee. . 

Acrolein Makes ‘Refrigerant Safe ( 

ACTION OF BASES ON NON- METALS, THE—. 

Activities of Mellon Institute of Industrial 
Research, The—, Pittsburgh, Pennsyl- 
CN Macks ctadee scenes bn d<4 

ADAPTING ORGANIC LABORATORY WORK TO 
THE STUDENT 

ADET, PIERRE AUGUSTE—.. er 

Adjustable Drop-Control for ‘Burets, re 

Administration of the High-School Science 


ADMINISTRATIVE STUDY ON THE TEACHING 
OF CHEMISTRY IN THE SECONDARY 
ScHoots or SoutH Caroeiina, AN—. 

Admission Requirements of the University 
of California, The New—.. 

Adult Education—See, Continuing I Educa- 
tion for the College Graduate. . : 

Adult Education, Why—?. Ke 
Adult Vocational Education ¢ in Our ‘Public 
Schools, The Place of—...........0.+. 

Advice from a Student (C) 

Advisers—See, Personal 
Teachers with Students 

Aesculin—See, Ultra-Violet Shows el the 
Check Raiser (S). ae 

Africa, Copper Mines of South—. 
Age of the Earth.. .573, 1899, 

Ages of College and ‘Univ ersity Chemistry 
Teachers in the U. S.— 

Ages of College Students—See, ‘How Old 
Are College Students? (S) 

AGRICULTURAL WASTES IN INDUSTRY 

Agriculture, Chemistry and—(E) 

Agriculture and Home E penenee Chem- 
istry for Students of—. . Bur- 
RELL (B) 

Air, The—See, CHEMISTRY IN MINING... 

Experiment on Air 

Journal References, Slides, Motion Pic- 
tures, and Club Programs........... 

LIQUID "AIR 

Paper and Air Suggested as Ice- Box In- 
sulation (S 


Relations 


2285 
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nat _ Prevented by Cooling Mine 


We Need Pure Air 
Air Substitute—See, New Uses Found for 
Helium, Former Rare Gas in Sun (S). 
Air- ee for Corrosion Research, 


Aji- no- moto or Sodium Glutamate (S).. 

Akron, Fraternity Award to Student at the 
University of —(CN) 

Alabama, University of—See, University 
of Alabama. 

Alabama Academy of Science Meets loins 

Aladdins of the Test Tubes.. 

Alchemical Symbols 

Alchemy—See, A Newly Discovered Text- 
book on Alchemy Written around the 


Alchemy in Old New eneenes 

Chinese Alchemy. mete wateni 

How Times Have ‘Changed! A Playlet 
BERR RIMINI cca e0, Sie anes ececeseieisvejecsiore eee 

John Winthrop the Younger. . 

Rudolph II, Emperor of Germany, in the 
— of His Alchymist, A. D. 


The Follies of Science in the Court of 

Rudolph II 
The Mirror of Alchemy of Roger Bacon. 
Alcohol Containing Acetone, The Determina- 
of Small Proportions of Hydrocarbon 


Alcohols—See, Alcohol (Ethyl) as a Fuel for 
Automobiles 
Boron Fluoride in Wood Alcohol Is Acid 
Strong as Sulfuric (S).. 
Dangers of Methanol Not Limited to 
Beverage Use (S) 
Effect of Methanol Anti-Freeze on Health 
Ethyl Alcohol 
Government Chemists Test New Anti- 
Freeze (S) 
Music of Alcohol on Radio (CN) 
Teetotalers Nevertheless Have een 
Alcohol in Them (S). 
The Alcohol Family (S).. 
Three Motion Pictures (The ‘Chemical 
Ethy] Alcohol) Available for Free Use 
in Educational Institutions (S) 
Alcohols, The Determination of Ethyl and 
Methyl—in Aqueous Solutions by the 
Immersion Refractometer............. 
Algebraic Charts. E. DEHN (B) 
Alizarin—See, DETECTION OF FLUORIDES 
USING THE ZIRCONIUM LAKE OF 
ALIZARIN. 
Alkalies, Sodium Metasilicate: 
among Industrial— 
ALKALIMETRY, ACIDIMETRY AND—BY THE 
UsE OF SYMMETRICAL DIPHENYL 
GUANIDINE . SacereralReaas 
Alkaline Earths, " Discovering Metals in 
the—. ‘‘A Classic of Science.”’ 
Alkaloids—See, Malarial Remedies (S).... 
Alkaloids, New—Discovered 1920-29, In- 


“Its Place 


Lectures on X-Ray and 
Atomic Structure (CN) 
Allison and Murphy Claim Seven Pure 
Metals Are Mixtures (CN) 
a Faraday Pioneered Modern— 


Alloys—See, A List of Alloys 

Alloys at Work 

Aluminum Crane (5S) S) 

Developments in the Production of Lead 
Alloys 

New Steel Alloy Is Rustproof. 

Nickel Alloys, Some Personal ene 

Nickel Chrome Alloys (S).. 

THE SCIENTIFIC CAREER OF HENRY 
Louis LE CHATELIER.. 

All-University Curriculum of the Uni- 
versity of Minnesota, The—(CN). 
Alpha Chi Sigma, New York Professional 

Group—See, Address by Dr. Riggs... . 
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1586 
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Chemical Exposition Meeting (CN).... 
Alpha Rays—See, Heart of Atom Vibrates, 
Physicists Discover (CN) 
Aluminum and Its Compounds—See, 
Activated Alumina 
Aluminum Crane (S) 
Aluminum in the Chemical Indusiry..... 
Color Finishes on Aluminum (S) 
Demonstration on Thermite 
Heart of Atom (Aluminum) Vibrates, 
Physicists Discover (CN) 
Jamming Doors and Windows Com- 
bated by Government Scientists (S). 
Journal References, Slides, Motion Pic- 
tures, and Club Programs.......... 
MaN-Mabr GEMS 
Poster on Aluminum 
SAPPHIRES 
The Determination of Metals with 8- 
Hydroxyquinoline.. 
The Metals Boron and Aluminum. 
Classic of Science.’ 
Visit to Hall House (CN). ” 
Alumni University of the University of 
Michigan, The—(CN). . ..1655, 
Amalgams—See, Inorganic "Lubricants. I 
Amber Laboratory Apparatus.. 
AMERICAN AND EUROPEAN FINAL EXAmI- 
NATIONS, COMPARISON OF— 
American Association for the Advancement 
of Science... .177, 190, 394, 988, 1658, 


American Association of Physics Teachers 
(CN) 


American Ceramic Society, New Appoint- 
ments by—(CN) 

American Chemical Industries 

American Chemical Industry during 1930.. 

American Chemical Society—See, Division 
of Chemical Education, also Prize- 
Essay Contests. 

A. C. S. Appoints Radio Committee (CN) 
A. C. S. Membership Awarded to Uni- 
versity of Arkansas Student (CN). 
American ey: Annual Surv ey 

of—. Vol. V. C.J. West, Editor (B) 
American Chemistry since the Outbreak of 
the World War, The Progress of—... 
Am ‘Contemporaries—See, Avery, 

‘am 
Coates, (Oe Edward—.......... 
Dunnington, Francis Perry— 
Gomberg, Moses— 
Jennings, Walter Louis—. 
American Contribution to Royal Institu- 
tion (CN) 
AMERICAN INFLUENCES ON CHEMICAL RE- 
SEARCH AND EDUCATION IN THE NEAR 


American Institute of Chemists—See, 
Award to Andrew W. and Richard B. 
Mellon (CN) 

Code of Ethics (D) 
President Honored (CN) 

American University, The—(E).......... 

Ammonia—See, A CoLoRED AMMONIA 
FounNTAIN 

An AMMONIA WORLD. 

Detecting Ammonia in Coal Gas. : 

Low-Cost Hydrogen Production by Am- 
monia Dissociation 

Nitric Acid Produced from Ammonia by 
Modified Pressure System.. eas 

Preparation of Liquid Ammonia. . 932, 

The New Kingdom of « Ammonia 

AMMONIA FOUNTAIN, 

AMMONIUM MONOSULFIDE, THE DETEC- 
TION OF THE TIN GROUP METALS AND 
THEIR SEPARATION FROM THE COPPER 
Group BY MEANS OF— 

Ampére House to Be Preserved. . 

AMPHOTERIC ELEMENTS AND THEIR DERIV- 
ATIVES, THE—: SomME oF THEIR 
PHYSICAL AND CHEMICAL PROPERTIES. 

Amyl Acetate—See, Smelly Gas Made 
Standard as Mine Warning (S) 


SUBJECT INDEX. VOLUME VIII 


. 

Amylene, The Interconversion of Ethyl- 
dimethylearbinol and—See, A Sru- 
DENT EXPERIMENT ON THE OLEFINE 
HYDROCARBONS 

Analysis—See, A Course in Elementary 
Blowpipe Analysis as a Fundamental 
Laboratory Project in High-School 
Chemistry (C) 

A Laboratory Manual of Gas, Oil, and 
Fuel Analysis. C. J. ENGELDER (B). 
A Rapip METHOD oF ADJUSTING ANA- 
EYTIGAL, WRIGHIG ie 5 5 5c cesses we 35s 
A SysTEMATIC ANALYSIS OF THE ANIONS. 

.1177, 

AN EXPERIMENT IN SECOND-YEAR CoL- 
LEGE CHEMISTRY. 

An Introductory Course of Quantitative 
Chemical Analysis. H. TALBOT 
(B) 

An Outstanding eae in Gas 
Analysis Apparatus. . 

Analytical Processes. T. B. Smitu | (B). 

Detection of Fluorides............... 

Dispensing Qualitative Unknowns...... 

Essentials of Quantitative Chemical 
Analysis. A Laboratory Manual for 
Colleges. W. W. Scott (B). 

Exercises in General Chemistry’ ‘and 
Qualitative Analysis. H. G. DEMING 
AND S. B. ARENSON (B). 

a gay of Chemical “Microscopy. 
Vol. 2. Chemical Methods and In- 
organic Qualitative Analysis. E. M. 
CHAMoT AND C. W. Mason (B) 

Laboratory Record Book of Qualitative 
Analysis. C. J. ENGELDER (B 

Laboratory Record Book of Quantitative 
Analysis. C. J. ENGELDER (B) 

LECTURE- DEMONSTRATION POTENTIOME- 
TER AND Its APPLICATIONS TO RE- 
—— © aes NTIALS IN QUALITATIVE 
ANALY: 

Microscopie Methods in Analytical Chem- 


PRECIPITATION OF NICKEL AND CORALT 
ed Oy a” Se pen aremereriner 

Qualitative Analyse mit Hilfe von Tiip- 
felreaktionen. Theoretische Grund- 
lagen und praktischer Ausfiihrung. 
F. FEeIcu (B) 

Qualitative Chemical Analysis. 
BRISCOE (B). 

Qualitative Chemical | Analysis. | 
CuRTMAN (B) 

QUANTITATIVE EXPERIMENTS IN 
MENTARY CHEMISTRY. I. DETER- 
MINATION OF THE MOLECULAR WEIGHT 
OF OXYGEN. 

Quantitative Pharmaceutical Chemistry. 
G. L. JeNKtIns AND A. G. DuMez (B). 

TABLE OF SOLUBILITIES AND COLOR OF 
PRECIPITATES FOR USE IN A COURSE 
IN QUALITATIVE ANALYSIS. . 

Textbook of Quantitative ‘Analysis. 
W. T. Hatt (B) 

The Chemical Analysis of Rocks. H.S 
WASHINGTON (B) 

THE DETECTION OF THE TIN GROUP 
METALS AND THEIR SEPARATION 
FROM THE COPPER GROUP BY MEANS 
or AMMONIUM MONOSULFIDE. 

The Development of the Organic Elemen- 
tary Analysis 

The First Course in Quantitative Analy- 
sis. F. H. Fisu (B) 

THE QUANTITATIVE TREND IN GENERAL 
CHEMISTRY LABORATORY COURSES... 

Tue Use oF ANION Group TESTS IN 
TEACHING QUALITATIVE ANALYSIS... 

X-Ray ANALYSIS OF BONE AND TEETH. 

ANALYSIS OF FRESHMAN COLLEGE CHEM- 
ISTRY GRADES WITH REFERENCE TO 
Previous Strupy oF CHEMISTRY, 
A 


ANALYSIS OF MATERIALS OF THE MIDDLE 
BRONZE AGE 
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Analysis of fy Ratings of High-School 
Teachers, 

Analysis of the ny Entrance Examina- 
tion Board Examinations in Elemen- 
tary Chemistry, An—for 1921 to 1928 .. 

Analytical Awards and Fellowships—See, 
E. H. S. Bailey Prize in Analytical 
Chemistry at University of Kansas 


(Cc 
J. T. Baker Chemical Co.’s Analytical 
Fellowships (CN) 366, 994, 
Merck and Co., Inc., Renews Analytical 
Fellowship at Princeton (CN) 
ANALYTICAL DISTILLATION OF GASOLINE, 


Analytical Processes. T. B. SmitH (B).. 

Anemia, Pernicious—Cure Wins Popular 
Science Monthly Award (CN).. 

Anemia Cure, Simple Chemical May ‘Re- 
place Liver as—(CN) 

Anesthesia and Anesthetics—See, Better 
Anesthetics Result from Chemical 
Research (CN) 

Bust of Dr. William T. G. Morton, First 
Demonstrator of the Anesthesia Caused 
by Sulfuric Ether 

New Anesthetic, Avertin or Tribromo- 
ethanol, Used in Eye Surgery (S). 

sis eae New Swiss Local Anesthetic 

(S) 

THE MeEpIcaL ASPECTS OF PROTEIN 
DISTURBANCES 

The Story of Anesthesia 

Anesthetic Also Raises Blood Pressure (S) 

ANION GROuP TESTS IN TEACHING QUALI- 
TATIVE ANALYSIS, THE USE OF—.... 

Antons, A SySTEMATIC ANALYSIS OF 


Annual Report of the Commissioner of 
Education for the Fiscal Year Ended 
June 30, 1930 (B) 

Annual Reports on the Progress of Chem- 
istry for 1930. Vol.27. THe CHEemiI- 
CAL Society (B) 

Annual Survey of American Chemistry. 
Vol. V. C. J. West, Editor (B) 

Another Land of Promise 

Another Oxide of Carbon (S) 

Another Porphyry Copper in the Making... 

Antarctic by Air, The Conquest of— 

Anthracite, The Wonders of—See, Three 
Motion Pictures Available for Free 
Use in Educational Institutions (S).. 

A ntifogging - A gents in Developers 

Anti-Freeze—See, Government Chemists 
Test New Anti-Freeze (S).. 

Observations and Notes on the Effect of 
Methanol Anti-Freeze on Health 
Anti-Knock Standards, Reference Fuels 


Antilogarithms, Non-Interpolating Loga- 
rithms, Cologarithms, and—(No. 2) 
F. W. JoHNsoN (B) 

Antioch College, Research at—(S)........ 

ANTIOCH PROGRAM, CHEMICAL EDUCATION, 
INDUSTRIAL CONTACT, AND RESEARCH 


Antioxidants, Preservation of Rubber Goods 
by— 


y 
Antiseptic, Synthetic—Is New Hookworm 
and Ascaris Remedy (CN) 
—- _— Tooth Enamel Consists 
of—(S) 
Apparatus—See, AMBER LABORATORY Ap- 
PARATUS 
ASPIRATOR PUMP.. 
Bunsen Burner, 
Water Power.. 
Buret for Determination of ‘Unsaturated 
and Aromatic amen 
BurRet SupPort.. ee 
Buret without Faucet. 
Burets, Adjustable Drop-Control for—.. 


Rotating—Driven by 


JOURNAL OF CHEMICAL EDUCATION 


386 


DECEMBER, 


Calorimeter, Dewar Flask for Use as a—. 
Capillary Gas Valve.. 
CHEMICAL APPARATUS AND SUPPLY. SeR- 


CONDENSER, WATER-COOLED— 
CONDENSER FOR Low-BoILinGc 


DEVICE FOR DELIVERING A STREAM OF 
WATER AT A CONSTANT TEMPERA- 
TURE 

Distillation Set-Up il piesies sone 

DISTILLING FLASK.. 

ELECTRODIALYSIS 

EMANATION 

Eudiometer Transferrer. . 

Furnaces for High- Temperature Work. 

Gas Analysis Apparatus. . 

Gas Combustion Pipet 

Giass BLow-ToRcH FOR BLOWPIPE 
ANALYSIS 

GRAHAM’S EFFUSION LA 

Hydrogen Sulfide ype ay 

Hydrometer for Heavy Liquids 

Insulator for Hot Water Bottle 

Leveling Bulb, Precision—.. 

MUFFLE FURNACE, ELECTRICALLY 
EG MT TEINS, 5. 65.016 0 orm 6 oo eters is ee ecw wie es 

Pipet Viscometer 

PRESSURE REGULATOR FOR DISTILLA- 
TIONS:.... 

Pump for Air under Low Positive Pres- 


. 164, 1367, 


Groweoes REMOVER... .... 2.6. cccecss 
Thermostats. . . 164, 969, 
Thiele Tube, Electric Heated— 
VacuuM OVEN, EXPERIMENTAL—FOR 
TEMPERATURES LESs THAN 300°C... 
Volumetric Flask 
Washbotile for Organic, 
Corrosive Liquids 
WATER-MOTOR 
Apparatus, A Rabid Cooling—. 
Apparatus, An Improved Victor Meyer 
Molecular-Weight—... 
iia Liebig’s Organic ‘Analysis— 


APPARATUS, MOLECULAR WEIGHT-—FOR 
THE BOILING-POINT METHOD. . : 

APPARATUS, MOTOR STIRRING 

Apparatus, Story of Chemical— 

Apparatus, The Development of Modern X- 
Ray Generating— 

A pparatus for Continuous Leaching with 


APPARATUS FOR DEMONSTRATING SOME 
TRANSFORMATIONS OF ENERGY, AN—. 

APPARATUS FOR THE DETERMINATION OF 
MOLECULAR WEIGHTS, MODIFIED 
Victor MEYER— 

Apparatus for the Determination of Residues 
from Extractions 

Apples, Soil Type Has Effect on eaenindl 
Life of— (S). 

APPLICATIONS OF THE SMALL CAMERA. 


Arezzo Pottery—See, Boric Acid in the 
Glaze of the Sealed Vases of Arezzo.... 

Arithmetical and Algebraic Processes as 
Sources of Student Difficulty in Uni- 
versity Courses 

Arkansas, University of—See, University 
of Arkansas. 

Army Chemists Develuping New Gas- 
Fighting Equipment (S) 

Aromatic Guanidines—See 

Arrhenius 

Arsenic Poisoning Widespread, Beauty 
Parlor Clippings Show (S)... 

Artificial Germ-Fighting Fluids May 1 ’Re- 
place Natural Products (CN).. 

Artificial Insanity 

aa ene IN PREHISTORIC AMERI- 
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Asphalted ty nee A New Container 
Material (S).. 3 

ASPIRATOR Pump, “AN “INEXPENSIVE, 
EFFICIENT LABORATORY— 

Assignment for Tomorrow, The— 

Assistantships—See, PositIons OPEN IN 
VARIOUS COLLEGES AND UNIVERSITIES 
TO GRADUATE STUDENTS MAJORING 
IN CHEMISTRY 

Association of Colleges of Pharmacy, Dr. 
Townes R. Leigh Elected President,— 
(CN) 

Association of Science Teachers of Middle 
tony and Maryland to Hold Meeting 


Aston, Francis William—......1406, 1677, 

“Athletic Foot,’’ _ Water Purifier 
Prevents—(C 

Atmosphere—See, 5 

Atmosphere Influences Life of Books (S).. 

Atomic Hydrogen Welding 

ATOMIC MODEL Contest FOR 
Scoot StupENTs, AN—... 

Atomic MopDELS FOR USE IN TEACHING 
INORGANIC CHEMISTRY. 

Atomic Structure and the Periodic Table— 
See, A Mop!Ir1ep CLASSIFICATION OF 
ELEMENTS ADAPTED TO THE TEACHING 
OF ELEMENTARY CHEMISTRY 

Atom Nucleus Vields Secrets to Bom- 
bardment (CN) 

Atomic Mopret Contest FOR HIGH- 
ScHoor STUDENTS. . 

Atomic MODELS FOR Use IN. TEACHING 
INORGANIC CHEMISTRY 1845, 

Atoms Are Wanderers Even in Solid 
Metal (S) 

i Combine in Sun’s Atmosphere 
(CN 

Atoms Declared Not Dependable (CN). 

Chemical Atom Vibrations Sound 
Musical Chords (CN) 

Chemical Atoms and Superatoms 

Cosmic Rays as Atom-Building Signals 
Questioned (CN).. 

DETERMINING MOoLEcuLARWEIGHTS. 152 2, 

D6BEREINER’S TRIADS AND Atomic 


HIGH- 


Dr. Allison Lectures on X-Ray and 
Atomic Structure (CN) 

Electrons and Protons Paired in Atom 
Nucleus (CN) 

Heart of Atom Pictured to Scientists 
(CN) 

Heart of Atom Vibrates, Physicists 
Discover (CN). . 

Journal References and ‘Club ‘Programs 

New Unit of Atom Needed by Science 


Present Status of Theory and Experiment 
as to Atomic Disintegration and Atomic 
Synthesis 

Recent Ideas in Atomic Structure......+. 

Solid Matter: 


THE STRUCTURE OF ATOMS WITH PAR- 
TICULAR REFERENCE TO VALENCE.... 
Atomic Weights—See, First Report of the 
Committee on Atomic Weights of the 
International Union of Chemistry 
More EFFECTIVE INDIVIDUAL LABORA- 
TORY INSTRUCTION IN GENERAL IN- 
ORGANIC CHeEmistrRY. III........... 
Practical Atomic Weights 1931. 
Some International Problems of Chem- 
ists (CN) 
Specific Heats and Atomic W eae “2, 
Classic of Science”’ - 
Atomic Wercnts, A Nore | ON THE " SELEC c- 


Attack on Deg, Menace Now Made by 


Science (CN 
Attendance in Certain Accredited High 
A Study of—... 


Schools of Nebraska, 
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Attitude Important 
dent’s—( 

Attitude, Scientific—(E). 

Attitude upon Transfer, The Influence of— 

Altitudes, Can—Be Measured? 

Authority, Usurped—(E).. 

Auto Cylinder Gases Glow after Explosion 


to Success, 


Avertin or Tribromoethanol, New Anes- 
thetic,—Used in Eye Surgery (S).... 
Avery, S p 
Avogadro—See 
Award, Not Made in Mustard Gas Contest 
N 


Awards—See, American Association for the 
Advancement of Science (CN ys 
A. C. S. Membership to University, of 
Arkansas Student (CN).. 
American Institute of Chemists. to An- 
rew W. and Richard B. Mellon (CN). 
Capper Award to Howard, Foe of In- 
sects (CN) 
Chilean Nitrate of Soda Nitrogen Award 
to Skinner, Willis, and Wilson (CN). . 
Fraternity Award to Student at Uni- 
versity of Akron (CN) 
Langmuir C.) Award for Funda- 
mental Research (CN) 993, 
Popular Science Monthly Annual Award 
for Pernicious Anemia Cure (CN). 
Professor Awarded Optical 


Research in Education (CN) 

Thomson, Wood, Pupin, and McLena- 
han Honored by Royal Institution 
(CN) 


Babcock—-See 
Bacon, THE MIRROR OF ALCHEMY OF 
POON ik cee cs ccewscinssaeeus os 
Bacteria—See, Observations upon _ the 
Filterability of Bacteria, Including a 
Filterable Organism Obtained from 
Canes OF TUMMINEB..... oc ccectcncsnss 
Some Bacteria Breathe Hydrogen, Not 
Oxygen (S) 
Bacteriological -igeaaita dl 
Metals, e—. 
Bacteriophage, The—(S).. 
Baekeland Give First 1931-32 
Lecture, National 


of the Heavy 


‘Dohme 
Fellowship Stu- 
dents at Hopkins Hear—(CN) 
Bailey (E. H.S.) Prize in Analytical Chem- 
istry at University of Kansas (CN). 
Baker, George F.—Non-Resident Lecture- 


ship at Cornell University—See, 
Radioelements and Isotopes: Chemi- 
cal Forces and Optical Properties of 
Substances (B) 

Baker, J. T.—Chemical Co.’s Analytical 
Feliowships—See, ANNOUNCEMENT 
FOR 1931-32 Sereane 

Award, Eastern Division (CN). 
Award, Midwest Division (CN) 

BALANCES ESSENTIAL FOR HIGH-SCHOOL 
Use, A Stupy oF THE TYPE AND 
NUMBER OF— 

Balancing Chemical Equations (C) 

Baldwin, Stanley—at St. Andrew’s Uni- 
versity (S) 

Banks, Sir Joseph—See 

Barometer, A Method of Filling a Siphon—. 

Bases, Acids,—and Salts—See Acids, 
Bases, and Salts. 

Basic Intermediate for Dyestuffs: No. 38. 
Anthraquinine Halogen Derivatives 
and Dianthroquinonylamines. 
Part I 

BATH THERMOSTAT, A— 

Battelle Memorial Institute, Dr. Williams 
Joins Staff of—(CN) 

Battelle Memorial Institute, New Research 
Project on Copper at—(C 

Battle of the Rays, The—(S) 


602 
2096 
396 
2472 
1216 
2473 
680 





2498 


Bearings, Hard and Soft 
Best—(S) 

Beaumont, W.—See, The Gastric Juice. 
“A Classic of Science.’ 

Beet Sugar, Mining Limestone for Use in the 
Making of— 

Beginning Chemistry. G. L. FLETCHER, 
H. O. SmitH, AND B. Harrow. Labo- 
ratory Manual (B 

Teachers’ Manual and Key (B).. 
Text (B) 

Beginnings of Science, The—.. arr 

Behavior of Positive Ions in Hydrogen. 

Benzoic Ester of Phenylpropanolamine— 
See, Anesthetic Also Raises Blood 
Pressure (S) 

—_—— Peroxide Treatment of Ivy Poison- 


“Metals Make 


ng 

Senaine, Gifts and—to Universities and 
Colleges (CN) 

Bernard, Claude—, on Theory of Anes- 
thesia—See, THE MepicaL ASPECTS 
OF PROTEIN DISTURBANCES. : 

Berthelot’s Equation—See, VAPORS ‘AND 
THE GAs Laws. ; 

Berthollet, Claude Louis—See. ‘44, 
Beryllium—See, Chemistry and Metallurgy. 
Discovering the Sweet Element. “ 
Classic of Science.’ 
Berzelius, J. J.—See...... 
Bessemer, Sir Henry— —See.. 
Best Vacuum Known Is Not So Good (S) 
Better Anesthetics Result from Chemical 

Research (CN) 
Betts Electrolytic Lead Refining Process in 
Practice, The— 
Beverage, Cassina, a—(S) 
Bibliographies—See, French Technologicai 
Works (S) 
—o” oF CHEMISTRY TEACHING IN 


.44, 1301, 


Sev on Lecture in General Chem- 


istry 
Bibliography ‘of Research’ Studies i in ‘Edu- 
z 


cation: 1928-29 (B 
a Survey of Education i in the Ws 
928-30. Vol. Chapter X. a 
ae and Phy sical Education (B). 
Chapter XIII. College and University 
Education (B) 
Chapter XIV. Professional Education 
of Teachers (B) 
Chapter XV. Medical Education (B).. 
Chapter XVI. Engineering Education 
B 


(B) 
Chapter XXI. Educational Boards and 
Foundations (B) 
Biochemistry—See, An Introduction to 
Biochemistry. R. J. WiLvtaMs (B). 
Conference for Investigators Interested 
in the Chemistry and Physiology of 
Plants (CN) 
Recent Advances in Science 
Biochemists, The Revolt of the— 
Biographical and Historical—See Histori- 
cal and Biographical. 
Biological Chemistry, Essentials of Organic 
and—. E. WERTHEIM (B) 
Birkeland-Eyde Nitric Acid Plant Model— 
See, FERTILIZER FROM THE AIR. A 
PROJECT FOR CHEMISTRY STUDENTS 
AT THE SECONDARY-SCHOOL LEVEL... 
Bittersweet (S) 
Black, Joseph—See. . : 
BLACKBOARDS, GLass "VERSUS ‘St ATE—. 
Bleaching 
Blight-Killed Chestnuts Salvaged by 
Tanning and Paper Industry (S).... 
i i in Ele- 
mentary Blowpipe Analysis as a 
Fundamental Laboratory Project in 
High-School Chemistry (C 
Grass BtLow-TorcH FOR’ BLOWPIPE 
ANALYSIS 


JOURNAL OF CHEMICAL EDUCATION 


1404 
22% 


DECEMBER, 


BLow-TorRcH FOR BLOWPIPE ANALYSIS, 

“Board of Inquiry’’ versus the ‘‘Lecture- 
Recitation’’ Method of Education, 
pe 


Boards, Educational—and Foundations. 
Chap. XXI._ Biennial Survey of 
Education (B) 

Bodleian Library, Chemical Books 
Historic Interest Found in—(CN)... 

Bogert, Dr.—Reappointed by Department 
of eal yr and National Research 
Council (CN). ? 

Bohr, N é 

Boiler Scale, Formation and Properties of—. 

Boiling Mercury to Replace Electric 
Motors in New Refrigerating Method 


Bonps OF THE ETHYLENE TYPE 
Factors INFLUENCING DIRECTED AD- 
DITION THEREAT, THE ELECTRON IN 
ORGANIC CHEMISTRY. 

Bone and Teeth, X-Ray Analysis of— 

Book To NEw FRIENDS, INTRODUCING AN 


Book Reviews—See, AN INDEX TO Book 
REVIEWS IN 1930 
See also individual titles or subject-mat- 
ter title in this index for books re- 
viewed in the current volume of the 
JOURNAL OF CHEMICAL EDUCATION. 
Books—See, Atmosphere Influences Life 
of Books (S). 
Chemical Books of Historic Interest 
Found in Bodleian Library (CN) . 
Sixty Educational Books of 1930 
The Carnegie Corporation List of Books 
for College Libraries. . a 
The High-School Science ‘Library for 
1930-31 (B) 
Borax INDUSTRY 
FORNIA, THE— 
Boric Acid in the Glaze of the Sealed Vases 


IN SOUTHERN CALTI- 


Boropin, ALEXANDER—CHEMIST AND 
MUSICIAN 
Correction 
Boron and Its Compounds—See, 
Acid in the Glaze of the Sealed Vases 
of Arezzo.. MEETS A er Ere 
Boron Fluoride in Wood Alcohol Is 
Acid Strong as Sulfuric (S).......... 
Journal References, Slides, Motion 
Pictures, and Club Programs........ 
Tue Borax INDUSTRY OF SOUTHERN 
I Go alw ak 'elg Wiatesn sop a 4 ke 
The Metals Boron and Aluminum. “A 
Classic of Science’’ 
Bottle, A New Insulator for the Hot Water—. 
oe ON THE USE oF Empty CHEMI- 


Boy, The Unintellectual— 

Boyle—See, Story oF CHEMICAL Ap- 
PARATUS. 

Bragg, Sir William— See, Anniversary 
Meeting of the Royal Society (CN).51, 

Brande, Wm. Thomas 

Brasseur, Young Belgian Scientist, 
Work with Langmuir Prize Winner 
(CN) 

Brazilian Wood Causes Poisoning Like 
Ivy (S) 

Bread, Vitamin D Now Baked into—(CN). 

Breithut, Frederick E.—See, President of 
American Institute of Chemists 
Honored (CN).. 

Brewster, Jonathan—See, 
Old New England (S) 

Bricks, English Ride on Rubber. 

Brief Course in Physics, A—. C 
AND G. P. UNSELD (B). : 

BRIEF LESSON IN THE CHEMISTRY OF PIG 


Rewvand ‘in 
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Brilliant Green Hailed as Most Potent 
Germ-Killer (S) 


British Chemical Plant Manufacturers’ 


Association, Official Directory of the— 
(B) 


British Chemicals and Their Manufacture. 
Assoc. British CHEM. Mrrs. (B). 
Bromine and Its Compounds, Industrial 

Aspects of— 

Brénsted Definition of Acid—See, 
FRESHMAN EXPERIMENT? ‘THE RE- 
ACTION OF MAGNESIUM WITH ACIDS. 

Bronze, Early Chinese—Distinct from 
Western Metal (S) 

BRONZE AGE, ANALYSIS OF MATERIALS 
OF THE MIDDLE—.. rere : 

Brotherton, Death of Lord—(CN) 

Brown Company, The—American Chemical 
Industries 

Brozik, Vacslav von—See, 
piece (E).... 

Bucky Boundary ‘Ray ‘Now Used ‘against 
Forgers (S) 

Buffalo Tiactine. AS. = hae: 
Preliminary—(CN) 91 

General (CN) 

Program, Division of Chemical Educa- 
tion (CN) 

Research Reports (CN) 

Secretary’s Report 

Buffalo, University of —(CN) 

Bugaboos in Education 

Building, Planning a New Chemistry—.... 

Bulb, A Precision Leveling—. : 

Bulletins on Operation of Colleges ‘and 
Universities, New—(CN 

Bunsen Burner, A eenseenellietionte by 
Water Power. es 

Bunsen Gesellschaft, Deutsche—(CN) 

Burets—See, A Buret for the Determina- 
tion of Unsaturated and Aromatic 
Hydrocarbons. 

A MerHop For FILLING BURETS BY 
ME MMNION ON 58) oar ere aie a: oc aceeeeiach we trace 6-6 6 

A Simple Buret without Faucet 

An Adjustable Drop-Control for Burets. . 

AN INEXPENSIVE BuRET Support. . 160, 

Burns, Ink for Treatment of—Has 
Scientific Basis (5) 

Business, College Men in- 

Business Revival, 
to—(S) 

Bust of Dr. William T. G. Morton, First 
Demonstrator of the Anesthesia Caused 
by Sulfuric Ether 

Butter, The Vitamin A of—.. 

Butyl-Acetonic Fermentation Industry, 
velopment of the— 

Butyl Mercaptan—See, Smelly Gas Made 
Standard as Mine Warning (S) 

Butyric Acid—See, Smelly Gas 
Standard as Mine Warning (S) 

By-Products of Wood a Studied bien 
Swedish Chemists (S).. 


The Frontis- 
.1911, 


’ De- 


Made 


Cadmium, Zinc, —and Mercury. ‘‘Classics 
of Science.’ ‘ ; ay 
Cadmium and Its ‘Compounds—See, ‘The 


Bacteriological Chemistry of the Heavy 


Calcium and Its Compounds—See, 
cium Chloride Used in Coal Treat. 


Journal References, Slides, Motion Pic- 
tures, and Club Programs........... 

Mopev WATER SOFTENER. 

New Drug (Calcium Chloride) Relieves 
Pain of Lead Colic, Gallstone Colic 


California, “Science Research Requires 
Salesmen,’’ Subject of Dr. Bancroft’s 
br Address at the University 
of—(C 

California, The New Admission Require- 
ments of the University of — 


536 


608 


608 


745 
740 
243 
243 
306 


1203 


1894 


2286 
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California Institute of Technology, Pro- 
fessor Einstein at the— 

California Scientist Defends Human In- 
telligence (S) 

Calorimeter, First Adiabatic—See, 
PERSON: A PIONEER IN EXPERIMEN- 
po a THEORETICAL THERMOCHEM- 


Cambridge University to Study Mag- 
netism in Intense Cold (CN) 

CAMERA, APPLICATIONS OF THE SMALL—. 

Camera’s First Aerial Success, The Color— 

“Mahade of Teaching Be Properly 
Evaluated?..... 

Can the Small High ‘School Meet ‘the Needs 
of a Modern Science Laboratory Equip- 


Can 


Cancer- See, Comer Causing Substances 
Flash Danger Signal (CN) 
New York Cancer Committee Appeals 
for Aid (CN) 
New X-Ray Cancer Tests (CN) 
Research Shows Diet Not Responsible 
for Cancer (S) 
Canned Fruit in Cold Storage Keeps 
Natural Color Better (S) 
Cannizzaro’s Method for Finding Approxi- 
mate Atomic Weights—See, A Note 
ON THE SELECTION OF ATOMIC 
Ri Re er some irterae fee 
Capillary Gas Valve, : 
ata Awe) Howard, Foe of Insects, 
Gets—(CN 
Carbazole psa! 6 for Carbohydrates and 
Related Compounds, The—.... , 
Carbohydrates—See, A CHANGE ABLE CAR- 
BOHYDRATE MOLECULE............. 
A NuMBER SySTEM FOR SuGAR Con- 
BIGUMABIING No 5 nb. esc cns ns cee meenes 
The Carbazole Reaction for Carbohydrates 
and Related Compounds............. 
Carbon, a Poster 
Carbon Compounds—See, A STUDENT 
EXPERIMENT ON THE OLEFINE HyDRO- 
CARBONS: THE INTERCONVERSION OF 
ETHYLDIMETHYLCARBINOL AND AMYL- 
ENE; THE POLYMERIZATION OF 
p38! 5) Aer ee 
Another Oxide of Carbon (S) 
Carbon Dioxide Storage of Fruits, 
tables, and Flowers.... 
Carbon Monoxide Made Non-Poisonous 
by Famous German Chemist (CN).. 
Carbonic Acid Cause of Earth’s Ice 


Vege- 


CHEMISTRY IN MINING. . 15 

Depths of Earth Yield Solid Carbon Di- 
oxide (S) 

EXPERIMENT ON THE DESTRUCTIVE Dis- 
TILLATION OF Sort COAL 

Fifty Years’ Experimental Research 
upon the Influence of Steam on Com- 
bustion of Carbonic Oxide........... 

Ice from Mexico (S). 

Journal References, ‘Slides, Motion 
Pictures, and Club Programs. . ..1797, 

More Solid Carbon Dioxide Now Used 
than Any Other Form (S) 

Navy Rids Airplanes of Deadly Gas..... 

Organic Chemistry—See this title in 
index. 

Palladium Chloride 
Gases (S) 

Reactions and Symbols of Carbon Com- 
pounds. T. C. TayLor (B) 

Solid Carbon Dioxide from Mexico 

Solid Carbon Dioxide Technology Defers to 
Distribution Problems.............. 

The Formation of Carbon Disulfide from 
Hydrogen Sulfide and Coke 

THE OTHER OXIDES OF CARBON 

THE SULFIDES OF CARBON 


Detects Deadly 


2499 


1410 
1411 


2398 


978 


1359 
391 
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Ultra-Violet Light for Carbon Monoxide 

Poisoning (S) 
Wat Is PETROLEUM? METHODS FOR 
THE ISOLATION AND DETERMINATION 
OF THE CHEMICAL CONSTITUENTS OF 
PETROLEUM 
Carbon Compounds, The—. 
PorTER (B) 

Carbon Dioxide—See, 
pounds. 

CARBON DIOxIDE, AND CARBON MONOXIDE 
ON BLoop, DEMONSTRATION EXPERI- 
MENT SHOWING THE EFFECT OF THE 
GasEs, OXYGEN,— 

Carbon Dioxide, Solid—See, Solid Carbon 

ioxide. 

Carbon Disulfide—See, Carbon Com- 


pounds. 

Carbon Monoxide—See, Carbon Com- 
pounds. 

CARBON MONOXIDE ON BLOOD, DEMON- 
STRATION EXPERIMENT SHOWING THE 
EFFECT OF THE GASES, OXYGEN, CAR- 
BON DIOXIDE, AND— 

ania oa Complex Theory of Com- 

Carbon g EERE Carbon Com- 
pounds. 

Carp INDEX FOR THE JOURNAL OF CHEMI- 
CAL EDUCATION 

Care of Platinum Laboratory Ware, The—. 

aaa Chemistry Influenced Whistler’s— 


( 

Careers—See, CHEMICAL ENGINEERING AS 

A PROFESSION 
Chemistry as a Career 

Careers and Professions (B) 

Careful Cooking Best Preventive for Food 
Poisoning (CN).. 

CARICATURES OF CHEMISTS AS CONTRIBU- 
TIONS TO THE HISTORY OF CHEMISTRY. 

Carnegie Corporation List of Books for 
College Libraries, The—... 

Carnegie Institute of Technology, Metal- 
lurgical Advisory Board Holds Annual 
Meeting at—(CN) 

Carotene—See, Carotin. 

CAROTIN AND VITAMIN A 

Carotin—See, Further Observations on the 
Relation of Carotene to Vitamin A. 

1200, 


Cassina, a Beverage (S) 

Castor Oil, Dyes Made from—(S) 

Catalase—See, Some Bacteria Breathe 
Hydrogen, Not Oxygen (S) 

Catalysis, Eighth Report of the Committee on 


Cathode Rays—See 
Causes of Failure and Success in School... 
Cavendish—See, Story of Chemical Ap- 


CELLOPHANE, LANTERN SLIDES FROM—... 
Cells—See, Lifeless Drops May Act Like 
Living Cells (CN) 
Permeability of Cell Walls 
The Synthetic Activities of the Cell 
X-Rays Most Destructive to Rebiiees 
Growing Cells (CN). m 
Cellulose Acetate A 
“Cellulose Age’’ Dawns in the South, The—. 
Cement, A CLass Project TO ACCOMPANY 
THE Stupy or GypsuM AND— 
Cement, Researches on Synthetic Resin, 
Portland—, and Yeast at Mellon In- 
stitute (CN) 
Cemented Shoes (S) 
Cements, Hydraulic—See, THE ScrENTIFIC 
CAREER OF HENRY Louis LE CHATE- 


CENSUS OF GRADUATE RESEARCH STU- 
DENTS IN CHEMISTRY, THE SEVENTH— 
930 


193 
Centigrade-Fahrenheit Temperature Con- 


Central Scientific Company, New Director 
of Research for—(CN) 


Ceramics—See, CHEMISTRY IN PREHIS- 
TORIC AMERICAN ARTS 
CHINESE POTTERY 
New Appointments by American Cer- 
amic Society (CN) 
THE ScIENTIFIC CAREER OF HENRY 


Chair of Chemical ‘Education, The Francis 
P. Garvan—See. . 
CHALK MARKS ON SLATE AND ON SELOC 


CHANDLER, C. F.—See. . : 
CHANGEABLE CARBOHYDRATE “MoLEcuLE, 


A— 

Changes in panacea at the University 
of Chicag 

Changing po Conflicting Conceptions in 
Supervision. . 

Changing Conceptions of College Teaching. . 

Chaptal, Jean Antoine—See. . 

Chara—See, Humble Water Plant Makes 
Much Limestone (S).. 

CHARACTERISTICS OF A GOOD DEMONSTRA- 
TION EXPERIMENT 

Charcoal Activation, The Mechanism of—.. 

Chart of Consecutive Sets of Electronic Orbits 
withie Atoms of Chemical Elements, A— 

Charts, Aigebraic—. E. DEHN (B) 

CHARTS, REACTION—. . 

Cooeg Berane, Ultra-Violet Shows Up the— 


(S) 

Chemical 

Chemical Abstracts, Emblem of—(CN). 

Chemical Analysis of Rocks, The—. 

H. S. WASHINGTON (B) 

Chemical Apparatus, Story of— 

CHEMICAL APPARATUS AND SupPLy SER- 
VICE 

CHEMICAL APPLICATIONS OF RAMAN SPEC- 


TRA 

Chemical Atom Vibrations Sound Musical 
Chords (CN) 

Chemical Atoms a Superatoms 

Chemical Bond, What Is a—?.... 

Chemical Books of Historic Interest Found 
in Bodleian Library (C 

Chemical Coolants (CN) 

Chemical Courses—See, Courses, Chemi- 
cal—. 

Chemical Education—See, Chair of Chemi- 
cal Education, Johns Hopkins Uni- 


Chemical Education of the Non-Collegi- 


Chemical Education Md Radio 
Erie Section, A. C. S., Conducts Sym- 
posium on Chemical Education (CN). 
Louisiana Section, A. C. S., Devotes 
Meeting to Study of Chemical Educa- 
tion Problems (CN) 
Status oF CHEMICAL EDUCATION IN 
UTAH SENIOR HIGH SCHOOLS........ 
The First Conference on Chemical Edu- 
cation in Japan (CN) 
CHEMICAL EpucCaATION, INDUSTRIAL CON- 
TACT, AND RESEARCH IN THE ANTIOCH 


Chemical Education, Visual Aids in—, 
Committee Report 

CHEMICAL EpucaTION, VISUAL AIDS IN—. 

Stipes AVAILABLE FOR USE IN 

CHEMISTRY CLASSES.. a awa 

Chemical Education by Radio, * Com- 
mittee Report 

Chemical Education of the Non-Collegiate 
Type, Committee Report 

CHEMICAL EDUCATION OF THE Non-CoL- 
LEGIATE Type, REPORT OF THE COM- 
MITTEE ON—. OBJECTIVE No.1 .... 

Chemical Element 87 Revealed by X- Rays 

N 


(C 

Chemical Engineering—See, INSPECTION 
TRIPS 

Thirteenth Exposition of Chemical 
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Industries (CN) 

CHEMICAL ENGINEERING, AN EXPERIMENT 
IN TEACHING— 

Chemical Engineering, Elements of—. 
W. L. BapGER AND W. L. McCaBeE 


(B) 

CHEMICAL ENGINEERING AS A PROFESSION. 

Chemical Forces and Optical Properties of 
Substances, Radioelements and Iso- 
topes:—. eo (B) 

oe GERMAN, A ONE-YEAR COURSE 


Chncaieal Hobbies (S) 

CHEMICAL INDUSTRIES AND THE RAW Ma- 
TERIALS IN MARYLAND 

os INDUSTRY AND THE CURRICU- 


¢ pos Kaleidoscope for 1930, The—.. 
Chemical Map of North America (CN)... 
CHEMICAL NOMENCLATURE, THE STAND- 
ARDIZATION OF— 
Chemical Road to Progress, The— 
Chemical Society (London)—See, Annual 
Reports on the Progress of Chemistry 
for 1930. Vol. 27 (B) 
Presidential Address 
Chemical Warfare—See, Army Chemists 
Developing New Gas-Fighting Equip- 
ment (S) 
Leprosy Now Attacked by Chemical 
Warfare (S) 
Other Than War. 
Chemical Warfare on Undertrained ‘Troops, 
The Psychological Effect of— 
Chemical Warfare Training in the Army.. 
Chemicals and Their Manufacture, 
British—. Assoc. BritisH CHEM. 
Mrrs. (B) 
Chemicals Open Up Pores of Wood -- 
Chemicals Send Yeast to Sleep (CN).. 
Chemist, What Is a—? (S) 
CHEMIST IN THE RUBBER PLANT, THE—.. 
Chemistry, Recent Advances in— 
Chemistry and Agriculture (E) 
Chemistry and Cookery. A. L. Mac- 
LEOD AND E. H. Nason (B) 
Chemistry and Education 
Chemistry & Industry, Special Jubilee 
Number,—(B) 
Coan? and Metallurgy of Beryllium, 
fae 


CHEMISTRY AND VOCATIONAL GUIDANCE... 
Chemistry as a Career 
Chemistry Being Reduced to Mathematics 


(CN) 
Chemistry Building, Planning a New—. 
Conenee? Building for Miami University 


Chemistry Clubs—See, Clubs. 

CHEMISTRY COURSES IN 
EDUCATION 

Chemistry for Students of Agriculture and 
Home Economics. BURRELL 


PREMEDICAL 


CHEMISTRY IN PREHISTORIC AMERICAN 
CHEMISTRY IN THE VOCATIONAL HIGH 
ScHOOLS OF THE MIDDLE WEST 
Chemistry Influenced Whistler’s Career 

(S) 


CHEMISTRY LABORATORY FEES 
Chemisiry Leaflet, STATEMENT 
or CASH RECEIPTS AND DISBURSE- 


Tue First-YEAR CHEMISTRY COURSE.. 

Chemistry of Disinfection, The—. a 

Chemistry of Fats, The—(CN). 

CHEMISTRY OF SOME SUGGESTED INSULIN 
SusstituTES, THE— 


Chemistry of Today—Radio Talks (B).1458, 


Chemistry Research at the State Uni- 
versity of Iowa (CN). 
CHEMISTRY SCRAP BooKs AND Mac AZINES 
Chemistry Seen as Aid to Business Revival 
) 


1781 
985 
2293 


2175 
1910 


409 
2416 


1411 
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Chemistry Teachers’ Club of eo York 
CN 6, 1425, 
Chemistry Tests—See, ‘Rincaioeat Tests 
x Use in Institutions of Higher Learn- 


ng 
wee Type (OBJECTIVE) EXAMINATIONS 
In HicH-ScHOOL CHEMISTRY 
CHEMISTS, ACHIEVEMENTS OF YOUNG— 
special issue of The Chemistry Leaflet. 
Chemists Deal with Merest Traces in 
Analyzing Soils (S).. 
Chemists Hail Methyl Freed for Tenth of 
Second (CN) 
Chicago, University of—See, University of 
Chicago. 
Chicago Plan, The—.. 
Children, Small Families Have ‘Superior— 
S$) 


( 

Children Are More Alert than Their 
Teachers (CN). 

Chilean Nitrate of Soda Nitrogen Research 
Award to Skinner, Willis, and Wilson 


China, Knife- Marked—Investigated by 
Scientists (CN) 

CHINESE ALCHEMY... 

CHINESE POTTERY... 

CHLORAMINE-T, A New MetHop ‘OF 
SEPARATION AND DETECTION OF THE 
HALOGEN IoNS INVOLVING THE USE 


Chlorine—See, Action on Coal 
Atomic Mopet Contest FoR HIGH- 
SCHOOL STUDENTS... csc cccvcseccs 
Reactions with Liquid Chlorine 
Water Main Sterilization at Milwaukee... 
Chloroform—See, The Story of Anesthesia. 
Chloroform Reaches 100th Anniversary.. 
Cholesterol Irradiation—See, Dr. Koch 
Lectures at De Paul University (CN) 
Chromium and Its Compounds—See, 
CHEMICAL INDUSTRIES AND THE RAW 
MATERIALS IN MARYLAND 
Destruction of Chrome Nickel Heating 


Special Issue of The Chemistry Leaflet. . 
Cinchona, Celebration of 300th Anni- 
versary of—See, Washington Uni- 
versity 
Cinchona, The Tincture of—. The Com- 
pound Tincture of Cinchona 
Ciné Scientist, The—...... 
Circumstantiality as a "Factor" in ‘Guessing 
on True-False Examinations 
Citizens, College-Made— 
Citric Acid from Sugar (S).............. 
Claim Coal Will Be Basic Fuel for Cen- 
turies (S) 
Clarke, E. D.—See.. 
CLASS PROJECT TO ACCOMPANY THE ‘Stupy 
or GyPpsuM AND CEMENT, A— 
Classics of Science—See, Discovering 
Metals in the Alkaline Earths. Davy. 
Discovering the Sweet Element. N. L. 
Vauquelin.. 
Dust, Soot, Smoke, ‘and Fumes (C ottrell 
Precipitator). .G. 
Protective Foods. E. V. McCollum 
Specific Heats and Atomic Weights. 
and Dulong 
The First (Y 7 aR of the Rare Elements. 
(Gadolin.) 
The Gastric Juice. 
The Metals Boron and Aluminum. Gay- 
Lussac and Thénard 
Three-Dimensional Molecules. 
van’t Hoff..... 
Vulcanization of Rubber. (C. Goodyear). 
Zinc, Cadmium, and Mercury.. 
CLASSIFICATION OF ELEMENTS ADAPTED TO 
THE TEACHING OF ELEMENTARY 
Cuemistry, A Mopirtep— 
CLASSROOM EMANATIONS..........000005 


Petit 


1650 
1201 


1406 


1879 
2091 


1406 
1879 


1203 
1203 


2052 
2435 
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Claude Process for Obtaining Power from 
Warm Sea Water 

Clay—See, CHEMISTRY IN PREHISTORIC 
AMERICAN ARTS 

Clay Products Company, Laclede-Christy—. 
American Chemical Industries 

Clean Rugs and Upholstery Fabrics, How 
to—. C. C. HussBarp (B) 

Cleaners’ and Dyers’ Short Courses, 
sas—. C. C. HuBBARD (B) 

Cleaning Distillation om 4 A seated ae 
Efficient Method for—.......... 

Cleaning Pyknomeier. 

Cleansing Substance, ‘New—Is Strong as 
Lye, but Not Violent (S) 

Clothing Supply, The World’s—See, 
LABORATORY REPRODUCTION OF THE 
VISCOSE PROCESS 

Journal References, Slides, Motion 
Pictures, Club Programs............ 
See also, Textiles. 
Clubs—See, A Chemistry Club Banquet... 
A SCIENCE FAIR 
A Show Window for the Chemistry De- 
partment (C) 
A SuccessFuL OPEN-HouUSE PROGRAM. 
Chemistry Clubs, Committee wae cs 
D> 


Crystal Changes Show How Rocks De- 
velop ( 

Data on Tone Reactions to Be Conducted 
by Students in the Laboratory 

How Times Have CHANGED! 
LET IN Two AcTS 

Instructional Material for the 
Laboratory. . 

Is a HiGuH- -ScHOOL 
WortH WHILE? 

Journal References, Club Programs.. 

New on Club at Galloway Col- 
lege (C 

Onmuiine pe Running a Chemistry 


A Pray- 
Small 


"CHEMISTRY CLuB 


University of CNy” yland Fourth Biennial 
Chem Sho (C 
Coal—See, A «SR OF 
SranpaRD HicH-ScHoot ExPEri- 
MENT ON THE DESTRUCTIVE DISTILLA- 
TION OF Sort COAL.. ae 
American Chemical The 


Koppers Co 
Calcium Chloride Used in Coal Treat- 


Industries. 


Chemical Constitution 

Claim Coal Will Be Basic Fuel for Cen- 
turies (S) 

Coal Mine 
Disasters (S) 

Composition. . 

Evolution of Cc oal, The— 

Oil from Coal 

Rock Falls Prevented ~ seaneasels Mine 
Air (S).. 

The Action of Chlorine on Coal. 

Third International Congress on Bitumi- 
nous ae SSE .397, 

Coastal E 

Coa 

Charles 


Explosions Preventable 


See, ‘Erysipelas, 


een American 


Coates, 
Contemporaries. . . 
Cobalt—See, A Nore | ON THE : PREcIPrra- 

TION OF NICKEL AND COBALT AS SUL- 
FIDES IN QUALITATIVE ANALYSIS. .... 
The Detection of Cobalt as Cesium Cobalti- 


The Goblin Cobalt (S).. 

Code of Ethics. The American Institute 
of Chemists (D). 

Coeducation—See, How May the Balance 
of Educational Opportunity Be Main- 
tained between Men and Women in the 
Coeducational College of Liberal Arts 
and Sciences? 

One in Brazil, Red Vinegar Made from— 


JOURNAL OF CHEMICAL EDUCATION 


934 
35 
738 


Cold of Liquid Helium Gives Very Conduc- 
tive Metals (CN) 
Colgate University—See, McGregory Hall 
of Chemistry (CN). 
Proposed Plan of Honors ‘or Tutorial 


Undergraduate Scholarships (CN) 
Collected Papers of Carl Wilhelm Scheele, 
The—. L. Dossin (B) 

College, Function of the Independent—. ware 

College and Jniversity Chemistry 
Teachers in the U. S., Ages of—See. 

eens B). University Education, 1928— 


College go —See, 
Introductory Chemistry. 
College Chemistry, Introductory—. 
HouMEs (B).... 
College Chemistry, Smith’s 
tory—. J. KENDALL (B) 
College Chemistry Quiz Book for Ken- 
dall’s Smith’s College Chemistry. 
C. V. Kinc AND W. WADE (B) 


Collége de France, The Fourth Centenary 
of the— 


General 


Introduc- 


College Graduates and Civilization 

College in the Independent University, 
Function of the— 

College Marks and Remarks 

College Men in Business. 

College of the City of New ork, Depart- 
ment Activities at the—(CN) 

College Students, How Old Are—? (S).... 

College-Made Citizens 

Colleges—See, Intellectual Life 


The 


Mass Education at College Level 
New Bulletins on Operation of Colleges 
and Universities (CN) 
SOS from the Colleges 
The Function of the College in the Inde- 
pendent University 
Colleges: For What Purposes?............ 
Colleges in the Popular Magazines, The—.. 
Colloid Chemistry—See, Demonstration 
SSE ae) EGR A i reek laa elit 
EXPERIMENTS WITH OIL IN WATER 
Insanity a Matter of Colloid Chemistry 


Ninth Colloid Sy mposium at The “Ohio 

State University (CN) 

Colloid Chemistry of Insanity, The— 

Colloid Coagulation—See, THE MEDICAL 
ASPECTS OF PROTEIN DISTURBANCES 

Colloid Lectures at University of Wiscon- 
sin (CN 

Colloid Symposium Monograph. 
WEISER, Editor (B) 

Cologarithms and Antilogarithms, 
Interpolating io 2). 
F. W. JOHNSON (B) 

Color Camera’s First Aerial Success, The—. 

Color Finishes on Aluminum (S). 

Color Movies Use Tiny Colored Squares, 
New—(CN) 

Color Photography—See, The 
Camera's First Aerial Success. 

CoLtorep AMMONIA FouNTAIN, he 

Colored Flower Juices Used to Test Acids 


Potentiometric Deter- 
The—. 


Colorimetric and 
mination of pH, 


Columbia Research Bureau Chemistry Test. 
Combustion, Carbon-Oxygen Complex 
Theory of— 


ee Experiments—See, Ligurp 


Combustion Pipet, A Convenient Form of 


DECEMBER, 


774 
391 
1175 


1665 


391 
1059 


2454 


2104 
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Commercial Research 
Committee, A. C. S. Appoints Radio— 


Committee on the Relation of School and 


Committee Reports—See, Chemical Edu- 
COCID OG FAOIO osc vccce seinen 721, 

Chemical Education of the Non- — 
legiate Type 21, 

Cee: GI ook ise civic cee Sew acerees 

Chemistey EADGAlies, «6 s00 cs cee wc Gees 

Correlation of High-School and i Cotege 
Chemistry. . ‘ «eee 

Examinations and Tests. 

First Report of the Committee on 
Atomic Weights of the International 
Union of Chemistry 

SORE Teer Tee e Tre TT 722, 

Major Topic Organization of High- 
SeMOOl CHEMIBEEY «5: 6 a 0:5 snibisis dsc 

Minimum Equipment for High- School 
Chemistry 22 

Optimum Size of Classes 

Order of Presentation of Recitation and 
Laboratory Work 

Preparation of High-School Coensintey 
RMI Ear 20%, 3. cd's gtains ao dca 6acaLai ae 

Subscription Lists of the Vai “of 
Chemical Education. . as 

Visual Aids in Chemical E ducation. 

28. 


Women’s Club Study Course i in po ae 9 
try 97, 723, 
COMPARISON OF AMERICAN AND B. ROPEAN 
FINAL EXAMINATIONS.............-. 
Comparison of Certain Hydrogen-Ion Elec- 
trodes in the Presence of Ferric Iron, A— 
Comparison of Colored and Uncolored Pic- 
tures, 
COMPARISON OF 
: UROPEAN 


SCIENCE CURRICULA IN 
AND AMERICAN ScHOOLs, 


Cnt Rumford Medal Awarded Dr. 


Karl T.—(CN) 
Comstock’s ‘‘Elements of Chemistry’’— 


See 
Concentrating the Ore.. 
Concept of the Pound- “Molecular “Volume, 
The—Correction (C 
Concerning College Grades............... 
Concrete, Leavened— 


CONDENSER, AN INEXPENSIVE WATER- 


CONDENSER FOR Low-BOILING SuB- 
STANCES, A—.. aes De 

Conductivity of Solutions, ‘The—. C. 
Davies (B) 

Conductors—See, Rough Spots in Teaching 
Chemisiry 

Conference, Institute of International Edu- 
cation Conducts Student—(CN) 

Conference for Investigators Interested in 
the Chemistry and Physiology of 
Plants (CN). 

Conference of International Student Ser- 
vice (CN) 

Conference on Chemical 
Japan, The First—(CN 

Conferences—See, Tncwventicadel Student 
Scientific Conference at Mount 
Holyoke (CN) 

Investigators Interested in the Chem- 

istry and Physiology of Plants (CN). 

Congress, Second International—of the 
a of Science and Technology 

N) 


Re ducation 


Conquest of Antarctic by Air, The— 

CONSTITUTION OF MATTER, THE— 

CONSTRUCTION AND OPERATION 
SIMPLE X-RAY SPECTROGRAPH 

Contact Catalysis, ere Report 
Committee on—. 

Container Material, 

Contemporary News (E). 

Contemporary News in ‘Chemistry ‘and 

180-97, 392-410, 


of the 


SUBJECT INDEX. 


2094 
2468 
2283 
2440 
2446 
2440 
2440 
2441 
2441 
1877 
2441 
2443 


2443 
2443 


2443 
2443 
724 
2444 
2444 
1345 
741 
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2040 
1663 


899 
1877 


1352 
2433 
1455 


VOLUME VIII 


580-602, 751-71, 991-1007, 1208-38, 
1412-53, 1654-67, 1885-99, § 
2100, 2287-2301, and 
ConTEST FOR HIGH-SCHOOL 
An Atomic MoDEL—.. 
Continuing Education for the College Grad- 


STUDENTS, 


CONVENIENT DEVICE FOR THE CALIBRA- 
_ TION OF A SPECTROSCOPE, A— 
Convenient Form of Gas Combustion Pipet, 


Convenient Hydrometer for Determining the 
Specific Grav ity of Heavy Liquids, 
Cookery, 
LEOD AND E. H. Nason (B). 
Coolant Is Sealed in New Airplane Motor 
without Radiator (S) 
Coolants, Chemical—(CN) 
Cooling Apparatus, A Rapid—.... 
Cooling System, New Car—Uses “Only 
Steam and Water (S). 
Cooper Union—See, Faculty * Appoint- 
ments (CN). 
Lecture Courses in ‘Chemical Engineer- 
ing and Thermodynamics (CN) 
Lectures (CN) 
Micrometallographic Equipment (CN). 
Coéperation Is Not Cheap.. 
Copley Medal—see, Anniversary “Meeting 
of the Royal Society (CN) 
Copper, New esearch Project 
Battelle Memorial Institute (CN).... 
Copper, Zinc, or Iron, Seamless, Endless 
Tube of—Made by Electrolysis (S).. 
Copper and Its Alloys—See, ANALYSIS 
OF MATERIALS OF THE MIDDLE 
J rrr rer ee 
Another Porphyry Copper in the Making. 
CHEMISTRY IN MINING 
Dose of Copper Needed to Make Oysters 
Settle Down (S) 
Early Chinese Bronze Distinct from 
Western Metal (S) 
Journal Articles, Slides, Motion Pictures, 
Club Programs 
LEACHING COPPER FROM ITS ORES...... 
New Research Project on Copper at 
Battelle Memorial Institute (CN).... 
Our Daily Iron 
Copper Egyptian Axehead Discovered 
CoprpeR GrRouP, THE DETECTION OF THE 
Tin Group METALS AND THEIR 
SEPARATION FROM THE—BY MEANS 
oF AMMONIUM MONOSULFIDE........ 
Copper Mines of South Africa 
Copper Ores of Northern Rhodesia 
Copper-Nickel Production in Canada...... 
Copper-Pyrex Tube Seals, The Technic of—. 
COME AG THE UGBB oi. oiccecehenceanes 
Corn Sirup 1907—Corn Sugar 1930, His- 
tory Repeats Itself— 
Cornell University—See, Baker Leste 
(CN) 
ae a in Chemical 
CN 
Cornstalk Material, Industrial 
Shown in Maizolith, New— 
Cornstalks and Corncobs—See, aes 
TURAL WASTES IN INDUSTRY 
CorRELATION OF H1GH-SCHOOL AND COL- 
LEGE CHEMISTRY 722, 
Correspondence Study, An Experiment in—. 
Corrosion Research, An Air-Thermostat for—. 
Cosmic Rays—See, Explain Reported 
Superradiation (S) 
Knock Electrons from Metals and Make 
Gas Conduct Electricity (S) 
May Come from Sun (CN). 
— as Atom- Building 


Micros: 


; nterest 


‘Signals 
N) 
Cine a Medical Education, The—. 
dents’ _ Expenditures 
Cotto King Cotton 
King Cotton Has Dual Nature. 3 
Motion Pictures Available for Free "Use 
in Educational Institutions (C) 


1198? 

2310 

2441 
385 
979 
579 


1580 
1225 
1224 
1204 
742 
742 


1396 
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Cottonseed Meal—See, Good Pellagra 

Preventive (S) 
Used as Fish Feed (S) 

Cottrell Precipitator—See, Soot, 
Smoke, and Fumes. ‘‘A Classic Inven- 
tion”’ 

Couples in the Titration of Acids and Bases. 

Course, A FRESHMAN—IN CHEMISTRY 
IN AN ENGINEERING COLLEGE 

CoursE, THE First-YEAR CHEMISTRY—.. 

Course CALLED CHEMISTRY 1, Wuy 
Every CoLLeGce Has a— 

CouRSE IN CHEMICAL GERMAN, A ONE- 


CouRSE IN CHEMISTRY FOR STUDENTS 
Wuo Have Hap SEcoNDARY-SCHOOL 
CHEMISTRY, THE FRESHMAN— 

COURSE IN CHEMISTRY FOR THE GENERAL 
StupDENT, THE PROBLEM OF THE 


Course in Elementary Blowpipe Analysis 
as a Fundamental Laboratory Project 
in High-School Chemistry, A—(C).. 

Course in General Chemistry—See, Some 
INSTRUCTIONAL DEVICES IN ELEMEN- 
TARY CHEMISTRY 

Course in High-School Chemistry, The—: 
A Progress Report 

Course IN PHOTOGRAPHY, A 
ScHoot— 

Course in Quantitative Analysis, 
First—. F. H. Fisu (B) 

Course of Quantitative Chemical Analysis, 
An Introductory—. H. P.Tarsor(B). 

Courses, Chemical—See, A New Type OF 
CHEMISTRY 

Courses, Kansas Cleaners’ and Dyers’ 
Short—. C. C. Hupparp (B) 

Courses, Subject Matter versus Method— 
See, Liberalized versus Professional- 
ized Subject Matter. How Can the 
Arts Colleges Supply Both?........ 

Courses, THE QUANTITATIVE TREND IN 
GENERAL CHEMISTRY LABORATORY—. 

Courses, Vacation—in France, Germany, 
and Italy (CN) 

Courses for Chemistry Teachers—See, 
REPORT OF THE COMMITTEE ON 
PREPARATION OF HIGH-SCHOOL CHEM- 
ISTRY TEACHERS. 

Courses for Senior Chemists 
UNDERGRADUATE SEMINAR 

Courses in Chemical Engineering and 
Thermodynamics, Cooper Union 
Gives Evening—(CN) 

CourRSES IN GENERAL CHEMISTRY, THE 
Stupy oF ISOMERISM IN— 

CouURSES IN PREMEDICAL EDUCATION, 
CHEMISTRY— 

Courses of Study, Current Practices in the 
Construction of State—(B 

Courses Outside Major Field for Chemistry 
“teeaullven StuDENT GUIDANCE. 


oneal If We Abolish College— 
Cresyl-Bearing Extracts of Ginger, The 
Examination of — 


Crookes, Sir William—See, Portrait. 
The Nitrogen Industry and Our "Food 
Supply 
Cryolite—See, Rough Spots in Teaching 


Crystal Changes Show How Rocks De- 


Crystal Structure, Waves of Electrons Will 
Tell of—(CN)..... 
Crystalline Talc 
fee eee ee ee 
MO Lie srahsge st sscec ar dete aa nis acaiated 9. Kin 
Crystals—See, Nature Forms Giant Ice 
Crystals Only Once (S). 
Waves of Electrons Will T ell ‘of Cry stal 
Structure (CN) 


Crystals, Photographs of—See, Puxoto- 
2425 


996 
2373 


Crystals of Digestive Enzyme Isolated 


Cua James—See 
Curie, Pierre and Marie—See 52, 680, 2148 
Current Changes and Experiments in Liberal 
Arts Colleges 1877 
Current Issues in Teacher Retirement 389 
Current Practices in the Construction of 
State Courses of Study ( 2108 
Current Trends in Higher Education 1205 
Curricula—See, An Experiment in Corre- 
spondence Study. . 385 
Changes in Organization at the University 
of Chicago 
CHEMICAL EpucaTION, INDUSTRIAL CoNn- 
TACT, AND RESEARCH IN THE ANTIOCH 


Current Practices in the Construction of 
State Courses of Study (B).. 
Educational Reorganization at ‘George 
Washington University (CN) 
Physical Methods and Measurements.... 
Proposed Changes in System at Phillips 
Exeter Academy (CN) 
Reorganization of Educational Work at 
the University of Chicago 
See also, Curricular, Curriculum, 
Vocational School Curricula. 
Some Educational Questions 
Srupent Gurpance. I. THE SELEC- 
TION AND SEQUENCE OF COURSES 
OUTSIDE THE MAJoR FIELD 
The Great Educational Crime 
Yale Changes Mode of Approach to 
Undergraduate Degree (CN) 
CurricuLA, A COMPARISON OF SCIENCE— 
IN EUROPEAN AND AMERICAN SCHOOLS. 
CURRICULAR PROBLEMS IN ‘TEACHER 
TRAINING 
CURRICULUM, CHEMICAL INDUSTRY AND 


CURRICULUM FOR TEACHERS’ COLLEGES, 


Curriculum of the University 3 Minnesota, 
The All-University—(CN 
Curriculum Problems in cess Educa- 
tion. F. C. SmitH (B 
Curriculum-Development in Los Angeles, 


Cyanamid Company, American—, Ameri- 
can Chemical Industries 


Dakota Wesleyan University (CN) 
Dalton, John—See, Mentioned 
Portrait and Caricature 
Relics at The Manchester Literary and 
Philosophical Society Headquarters. 
Dalton Plan, An Interpretation of the—.... 
Dangers of Methanol Not Limited to 
Beverage Use (S) 
Daniel, Karl— 
Data for Time Reactions to Be Conducted 
by Students in the Laboratory 
Dates Have High Mineral Content (S)... 
Dates in History, The Greatest— 
Davy, Sir Humphry—See, Disc vering 
Met ls in the : Tikaline eee 
Mentioned 


Davy Medal—See, Anniversary Meeting 
of the Roya! Society (CN) 

Dr MorvEAU 

De Paul University (CN) 

Death of Lord Brotherton (CN) 

Death of Richard B. Moore, Isolator of 
Radium from American Ores (CN). 

Dechema, Vienna, May 28-30, 1931, The 
5th General Meeting of the—(CN). ar 

Dedication of Mackay Science Hall, Uni- 
versity of Nevada (CN) 

Dedications, Laboratory—See Labora- 
tories, New—. 
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Degree, Yale Changes Mode of Approach 
to Undergraduate—(CN) 
Degrees—See, Inaugural Address of the 
President of the University of Chicago. 
Degrees, Graduate—, with Major Field in 
Education, Given during Academic 
Year, 1929-30 
Degrees Held by College and University 
Chemistry Teachers in the U. S.. 69 
DEMONSTRATION, A MODEL WATER 
SOFTENER FOR CLASSROOM— 
DEMONSTRATION, LECTURE- —-OZONIZER. 
DEMONSTRATION EXPERIMENT, CHARAC- 
TERISTICS OF A Goop— 
DEMONSTRATION EXPERIMENT SHOWING, 
THE EFFECT OF THE GASES, OXYGEN, 
CARBON DIOXIDE, AND CARBON 
MONOXIDE ON BLoopD 
Demonstration ee A 
Relative Strengths of—............. 
Adsorption of Gases 
Ammonia, Liquid— 
Ammonia Fountain, aan 


2466 
387 


389 


Combustion 

Comsmom Tiay Tollect.. os cccccccsecesss 
Crystallization.......... 

Density of Ammonia 


Equilibria, Ionic— 
Explosion of Large Quantities of Oxygen 
and Hydrogen 

Pisce TERCeUiGGhS:. 6 osc csc cnc sess 

Fusible Alloys 

Graham’s Effusion Law. 

Hydrogen, Preparation —— 

sy in Weight upon Heating Metals 
n Air.. RAS RNG ipererntes 

Kindling Temperature 

Lead Tree 

Liquid Air 

Liquid Oxygen 

Mass Action. 

Model Electric Lamp. 

Nitric Acid on Hydrogen ena 

Nitric Acid on Turpentine. . eco s 


Oxy-Hydrogen Flamie........:..0scce. 

Photoelectric Cell 

Potentiometer and Its Applications to 
Reduction Potentials in Qualitative 
Analysis 

Promoter Action in the Decomposition 
of Hydrogen Peroxide 

Pyrophoric Lead 

Radiation and Absorption of Heat 

Silver Tree 

Thermite 

TRANSFORMATIONS OF ENERGY 

Water Softener 

DEMONSTRATION EXPERIMENTS AND THEIR 

PLACE IN THE TEACHING OF CHEM- 


DEMONSTRATION WORKING MODEL OF THE 
FRasce PROCESS FOR MINING SULFUR, 


DEMONSTRATIONS, LECTURE—IN GENERAL 
CHEMISTRY 

Dempster, A. J.—See, American Associa- 
tion Prize 

Discovery of Wave Motion in Positive 

Particles of Hydrogen (S) 

De-Nationalization of Helium, The— 

Dennis, Louis Munroe— 

Department Changes and Activities at the 
University of Virginia (CN 

Department Changes at Georgetown Col- 
lege (CN) 

esr Changes at Middlebury Col- 
lege ( 

Depa Changes at the University of 
Chicago (CN) 

Department News of the Tulane Uni- 
versity of Louisiana (CN) 
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Depth Produced in Pictures by New Screen 
Surfaces 

Depths of Earth Vield Solid Carbon Di- 
oxide 

Desch, Professor—to Lecture at Cornell 
under Baker Foundation (C 

DESIGN OF EXPERIMENTAL VACUUM OVEN 
FOR TEMPERATURES LESS THAN 300 
DEGREES CENTIGRADE, A— 

Destruction of Chrome Nickel Heating Ele- 

t. 


DESTRUCTIVE DISTILLATION OF SOFT COAL, 
MODIFICATION OF THE STANDARD 
H1GH-ScHooL EXPERIMENT ON THE— 
Destructive Orchard Disease Found Hid- 
ing in Beehives (S) 
Danae and Determination of Pyridine, 


DETECTION OF FLUORIDES USING THE 
ZIRCONIUM LAKE OF ALIZARIN 

DETECTION OF THE TIN GROUP METALS 
AND THEIR SEPARATION FROM THE 
CopPpER GrRouP BY MEANS OF Am- 
MONIUM MONOSULFIDE, THE— 

Detector Car—See, Faults Located i in Rails 
Which Deceive the Ey 

Determination, The Detection 


Determination of Ethyl and Methyl Alcohols 
in Aqueous Solutions by the Immersion 
Refractometer, The— 

Determination of Metals with 8-Hydroxy- 
quinoline, The— 

Determination of Osmium.. ‘ 

Determination of Silver Ion with Various 
Concentrations of Hydrochloric Acid as 
Precipitant 

Determination of 
Hydrocarbon in 
Acetone, The— 

Determination of Sulfur in Rubber, The—. . 

Determination of the Molecular Weight of 


Small Proportions of 
Alcohol Containing 


DETERMINATION OF THE VAPOR PRESSURE 
or GASOLINE, THE— 

Determining the Specific Gravity of Heavy 
Liquids, A Convenient Hydrometer 


(CN). 
1233, 


fe 

Deutsche Bunsen manne, 

Developers, Antifogging Agents Pd 

Development of Modern X-Ray Generating 
Apparatus, The— 

DEVELOPMENT OF PHARMACEUTICAL CHEM- 
ISTRY IN MARYLAND. 

Development of Physiological “Chemistry 
in the United States, The—. R. H. 
CHITTENDEN (B 

Development of the Butyl-Acetonic Fermen- 
tation Industry 

Development of the Organic Elementary 
Analysis, The—.. 

Developments in the Electrical Industry 
during 1930. Research.. 

‘adio 
Developments in the Production of Lead 


DEVICE FOR DELIVERING A STREAM OF 
WATER AT A CONSTANT TEMPERA- 


DEVICE FOR ILLUSTRATING ON A PLANE 
SURFACE THE PROJECTION FORMULAS 
oF ORGANIC Compounps, A SIMPLE—. 

Deville, Sainte Claire—See, THE ScrENn- 
TIFIC CAREER OF HENRY Louis LE 
CHATELIER 

Dewar Flask for Use as a Cone 
New Type of—.. oes 

Dialyzer, The—.. 

Diamond Mines of South Africa, ‘The—.. 
Dichlorodiethyl Sulfide—See, War Gases 
Tested as Medi¢éa] Weapons (S) 

Dichroscope—See 

Dielectric Constants 

Diet, Deficient—See, Magnesium Sree 
tion Found to Cause Death (CN).... 


168 
2455 
380 
1201 
539 


978 


316 


442 
978 
6 
1200 
489 
620 
981 


1222 
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Diet Not Responsible for Cancer, Research 
Shows—(S) ; 

DIFFERENT OPEN- House. PROGRAM, —. 

Diffusion, Osmosis, and Osmotic Pressure. 

DIPHENYL GUANIDINE, ACIDIMETRY AND 
ALKALIMETRY BY THE USE OF SyM- 
METRICAL— 

Directory of Film Sources, Victor—(B). 

Directory of the British Chemical Plant 
Manufacturers’ Association, Official— 


A Triple-S pectrum— 


B) 
Discharge Tube, 
Alkaline Earths. 


Discovering Metals in the 
iE KEEN OF RENE a oy 00s 0.0 6 0 
———— the Sweet Element. “A Classic 
Science.”’ cia teate 
Diemmry of the ‘Gas ‘Laws, ‘The—. “TIT. 
The Theory of Gases and van der 
Waals’ Equation 
Discovery of Wave Motion in Positive 
Particles of Hydrogen (S) 
Disease Menace Announced, New Pan- 
American—(S). 
See, How Diseases Have Ruled 
the World 
Incurable Tropical Disease Yielding to 
Science (CN 
Studies Upset Theories of Immunity to 
Disease (C 
Diseases, New Uses of Oxygen for Treat- 
ing—(CN 
Disguising Bitter Taste of Strychnine with 
Yerba Santa (S) 
Disinfectants, Tougher Germs to Test— (S) 
Lisinfection, The Chemistry of— 
Disintegration and Atomic Synthesis, 
Present Status of Theory and Experi- 
ment as to Atomic— 
DISPENSING LABORATORY SOLUTIONS 
Dissertationen der Technischen Hoch- 
schulen und Bergakademien des 
Deutschen Reiches in sachlicher 
Anordnung nebst Namen- und Schlag- 
wort-Verzeichnis 1923-27, Verzeichnis 
der Dr. Ing.—. W. B. NIEMANN AND 
M. W. NEvuFELD, Editors (B) 
See, Behavior 
of Positive Ions in Hydrogen 
Distillation Flasks, A Rapid and E ficient 
Method for Cleaning— 
DISTILLATION OF GASOLINE, 
LYTICAL—. eee 
DISTILLATION oF Hic H- Bor ING ‘ Lrourps, 
DISTILLING FLASK WHICH PRE- 
VENTS REFLUXING IN THE VACUUM—. 
Distillation Set-Up for Frothing Liquids, 


Diseas 


THe ANaA- 


FO 
DISTILLING FLASK WHICH PREVENTS RE- 
FLUXING IN THE VACUUM DISTILLA- 
TION OF II1IGH-BoILING LiouIDs, A—. 
District of Columbia Association of Chem- 
istry Teachers Meets, The—(CN). 


Division of Chemical Education: Buffalo 
Meeting (CN) 
Executive Committee Minutes......... 
Indianapolis Meeting 
Reports of Committees............... 
DIVISION OF LABOR 
Dixon, Prof. H. B.— 
Débereiner’s Triads and Atomic Numbers. 
Dr. Allison Lectures on X-Ray and Atomic 
Structure (CN) 
Dr. Luckhardt Speaks before Gorgas Medi- 
re Society, University of Alabama 
(CN) 


Twenty-Five 


Dr. McMaster Completes 
University 


Years at Washington 
(CN) 

Dr. Townes R. Leigh Elected President, 
Association of Colleges 6f Pharmacy 
(CN) 

Dr. Volwiler Lectures before Chemistry 
and Physics Society of De Paul Uni- 
versity (CN) 
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2241 
383 


2060 


205 


608 


2455 


987 


Dr. von Weimarn Honored in Osaka (CN). 
Dr. Weiland Gives Silliman Lectures at 


Dr. Williams Joins Staff of 
Memorial Institute (CN) 
Doctorates Conferred in the Sciences by 
American Universities, 1929-30. C. 
Hutt AND C. J. West, Compilers (B). 

DocTorRATES IN CHEMISTRY AND RELATED 
FizeLps CONFERRED BY AMERICAN 
UNIVERSITIES, 1930-31 

Document, The Scientific Examination of 
an Historic— 

Does the Teaching of Science Make Teachers 


Battelle 


Don’t Be Afraid of the Microscope 
Dope: The Story of the Use and 
Opium 
Dose of Copper Needed to Make Oysters 
Settle Down (S 
Double Bonds—See, THE ELECTRON IN 
OrGANIC CHEMISTRY. II: BONDS OF 
THE ETHYLENE TYPE AND FACTORS 
INFLUENCING DIRECTED ADDITION 
THEREAT 
Dow Chemical Company, The—(CN).... 
Drawing No Aid to Science Students (S). . 
DRAWING REPRODUCTION AND LANTERN 
LTO TOBIN sis. 6 0 win, t cccecscetieee ss 
Drop Control for Burets, Adjustable—. 
Drought Did Not aa Chemistry of 
Soil (S) 
Drugs—See, Attack on Drug Menace Now 
Made by Science (CN) 
Dope: The Story of the Use and Abuse of 
Opium = 
Drugs Jelly Brain and Nerves (CN).... 
Ergot, Important Drug, Raised Arti- 
ficially (S) 
New Drug Relieves Pain of Lead Colic, 
Gallstone Colic (CN). 
Pioneer Drug Milling in the U. S.. 
Science Attacks Problem of Drug “Ad- 
diction (CN) 
Small Dose of Drug Makes People Tell 
Their Secrets (S) 
The Stars and the Nightshades.. 
See, Carbon Dioxide Storage of 
Fruits, \V ’egetables, and Flowers 
Ice from Mexico (S) 
More Solid Carbon Dioxide Now Used 
than Any Other Form (S) 
New Fumigant for Grain E wer) 
Fire Hazard (S).. 79, 
Drycleaning and Redyeing Handbook, eee 
cluding Laboratory Practice, Formu- 
las, Tests, and Tables. C. C. Hus- 
BARD (B). 
Drycleaning Fluid, Tells of Tests for—(S). 
Duggan, Dr. —Appointed to League of 
oT Sub-Committee of Experts 


Abuse of 


Specific Heats and Atomic 

RE So hon oe sl eayiint g, coctec bie ceteree hed 
Dumas, Jean Bz See 

Dunnington, Francis American 

Contemporaries.... 

Dust—See, Woodworking Plants, 

Source of Dust Explosions (S) 

Exploding Like Dynamite, 


Perry 


Costs 
Dust, Soot, Smoke, and Fumes. ‘‘A Classic 
Invention”’ 
Dyeing Industry, Formic Acid in the—... 
Dyers’, Kansas Cleaners’ and— Short 
Courses. C. C. HuBBARD (B) 
Dyes and Their Application: Recent Tech- 
nical Progress 
Dyes Made from Castor Oil (S).......... 
Dyestuff Industry, From within the— 
Dyestuffs and Dyei 5 
meédsates for DytHUGPS. 6.6 eck cceaes 
Brilliant Green Hailed as Most Potent 
Germ- Killer (S). 
Drycleaning and Redyeing Handbook, 
Including Laboratory Practice, 
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734 


2211 
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Formulas, Sa and Tables. C. C. 
HUBBARD (B 
Interesting Cs ai of ‘N ‘atural Dyestuf’s. 
Make Synthetic Dyes at Home.. : 
Pre-Modern Dyeing... 
Dynamical Model of Ethyl ‘Alcohol. 
Early Chinese Bronze Distinct from 
Western Metal (S) 
Early History of Meissen Porcelain, The—. 
EARLY PORTRAITS OF BENJAMIN SILLIMAN. 
Early Roman Glass Annealing Oven 
Found (S) 
Earnings, Supplementary—of College and 
University Chemistry Teachers in the 


Earth, * Age of—.. 573, 

Earth’s Core Composed of Metallic Iron 
and Nickel (S). 

Eddington’s Phy sical ‘Conception | of the 
End of the World (S).. 

Edgar Fahs Smith Memorial Collection 
at University of Pennsylvania (CN). 

EpucaTIoNn, AN EXPERIMENT IN— 

Education, Award Offered for Research 
in—(CN 

Education, te 
Studies in—: 1928-29 

Education, Bugaboos in—. 

E ducation, Chemistry and—.. 


Education, Current Trends in Higher—... 

Education, Dr. Kelly Appointed to Office 
of—(CN) 

Education, Higher—See, 
the Popular Magazines 

Education, i 
See, Vacation Courses 
Germany, and Italy (CN).. 

Education, Institute of International— 
Conducts Student Conference (CN). 

saagpsee National Advisory Committee 

on— 

Education, i of—.. 

Education, Outstanding Educators Will 
Pick Best Articles on—(CN 

Education, Report of National Advisory 
Committee on—See, An Historical Ed- 
ucational Document. 

EDUCATION, RESEARCH AND—IN THE MEAT 
INDUSTRY 

Education, The Growth of College and 
University—in the United States 


The Colleges in 


in France, 


(CN) 

Education, The Newer—.. 

Education, The Place of : Adult Vocational— 
in Our Public Schools 

Education, The Real Need of University— 


( 
Education, The Relation of the University 
to Problems and Aer gn in— 
Education, Wanted: Speed 
Education, What Do We 
gressive—?. a 
Education, Why Adult—?. 
Education and the Best of 


"Mas by Pro- 
‘All aie 


Education as a Means of Social Control in 


Education Associations, World Federation 
of—(CN) 

Education Associations to Meet at Denver, 
World Federation of —(CN ‘ 

Education at College Level, Mass—.. 


Education Board, General—Elects New 
Members (CN) 


Education by Radio, Expert to Study— 
(CN 


Education Courses in Hours Taken by 
College and Net aed Chemistry 
Teachers in the U 

Education for | Bom le Children, 
York City Provision for— 

Education for the ne Graduate, 
tinutng—..... 


New 


Con- 
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983 
735 
747 

1138 


2061 
747 
240 


1890 
1881 


2455 


523 


387 
178 
1424 


1001 
1881 


178 
2096 


71 
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Education for the Fiscal Year Ended June 
30, 1930, Annual Report of the Com- 
missioner of —(B 

Education in Norway, Secondary—(B)... 

Education in the U. S., 1928-30, Biennial 
Survey of—(B).......... 1244, 1910, 

Education of Teachers, The In-Service—.. . 

Educational Boards and _ Foundations. 
Chap. XXI._ Biennial Survey of 
Education (B) 

Educational Books of 1930, Sixty— 

Educational Conference, Eleventh Ohio 
State—(CN) 

Educational Crime, The Great— 

Educational Directory (B) 

Educational Facilities, Hoosier— 

Educational Information in Published 
Sources, Locating—. W.S. MonRog, 
T. T. HAMILTON, JR., AND V. 
Situ (B).. 

Educational Measurements- —See, ‘A Stupy 
OF THE REL JABILITY OF E XAMINATION 


"Hes H | hae ITY OF THE 
CHEMISTRY GROUP IN COMPARISON 
WITH THE BIOLOGY AND PuHysIcs 
GROUPS OF THE SECONDARY SCHOOL. . 

Educational Plan at the University of 
Chicago, The New—. 

Educational P ee 

206, 417, 608, 1202, 1244, 1910, 

Educational Questions, Some— 

Educational Reorganization at 
Washington University (CN) 

Educational Research, Publications of the 
Bureau of—University of Illinois (B). 

Educational Research in the Field of 
Emotion. IES ee 

Educational Sound Films. ( 

Educational Statesmen (S)... 

EDUCATIONAL VALUE OF TALKING MOTION 
PICTURES 

Educational Work at the University of 

‘hicago, Reorganization of—.. 
neta Engineers and—to T our Russia 


THE “RE L. ATIV E 


2107, 


Effect of Methanol Anti-Freeze on Health.. 
Effects of Continued Administration of 
_ Iodide, 


Egy Pra AMERICAN INFLUENCES ON 
CHEMICAL RESEARCH AND EDUCATION 
IN THE NEAR EAST 

Eighth —_ of the Committee ‘on ‘Contact 
Catalysis 

Eijkmann, C.—... 

Einfiihrung in die ‘Mathemz atik fiir Biolo- 
gen und Chemiker. L. MICHAELIS 


(B) 
Einstein, Albert—See, Biographical 
FRE COD ig dc cca cer as newtues 
In the United States (CN) 


Relativity Passes Three Crucial Tests. 
Einstein Institute during Ten Years, The—. 
Electric Heated Thiele Tube, An—........ 
ELECTRIC METRONOME. 
Electric Separation Carries - 

through Air Space (S) 
Electrical Eye Separates Metals (S). 
Electrical Industry during 1930, “Devito 

— in the—. Research.. : 


‘Electrons 


Ra 

E lectvleaie Controlled Thermostat, 
Sim 

Electrically | Heated Muffle Furnace, 
New Type of— 

Electricity, Radio and 
of Steel (S) 

Electrochemical Society Weston Fellow- 
ship in Electrochemistry, The—(CN). 

Electrochemistry 

Electrode Reactions, Reversible—See, 
LECTURE-DEMONSTRATION 


—Speed Hardening 
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POTENTIOMETER AND Its APPLICA- 
TIONS TO REDUCTION POTENTIALS IN 
QUALITATIVE ANALYSIS 

Electrodes, A Comparison of Certain Hydro- 
gen-Ion—in the Presence of Ferric 


I 
Electrodes, The Theory of— 
ELECTRODIALYSIS WITH SIMPLE APPARA- 


Electrolysis, Seamless, Endless Tube of 
Copper, Zinc, or Iron, Made by—(S). 

Electrolytic Hydrogen and Oxygen, The 
Production of— 

es Lead Refining Process in Prac- 
tice, The Betts—... 

Electrolytic Metal Production and Refining, 
Operating Data on— 
Electromagnet, Huge—Installed at Uni- 
versity of Leiden, Holland (CN) 
Electromagnetism—See, The Joseph Henry 
Monument.. ee 

ELECTRON IN ORGANIC CHEMISTRY, ‘THe—. 
II. BOoNpDs OF THE ETHYLENE TYPE 
AND Factors INFLUENCING DIRECTED 
ADDITION THEREAT.. peneae 

Electronic Basis of Life, The, . 

Electronic Explanation and Hypothesis, 


An 
Electronic Orbits within Atoms of Chemical 
Elements, A Chart of Consecutive Sets 


poe 

Electrons, A New Method for Recording—. 

Electrons, Dr. Mendenhall Describes 
Changes in Behavior of Free—(CN). 

Electrons, The Wave Mechanics of Free—. 
G. P. THOMSON (B) 

Electrons, Waves of—Will Tell of Crystal 
Structure (CN) 

Electrons and Protons Paired in Atom 
Nucleus (CN) ‘ 

Electrons from Metals, Cosmic Rays 
Knock—and Make Gas Conduct Elec- 
tricity 

Electrons Geead within Dense Solids (CN). 

Electrons through Air Space, Electric Sepa- 
ration Carries—(S). 

Electroésmosis, Purification of W ater by—. 

Element, Discovering the Sweet—. ‘A 
Classic of Science.” 

Element No. 85—See, Last Missing Chem- 
ical Element Detected by New Method 
of Analysis (CN) 

Standing Room Only—If Any. 

Element No. 87—See, Chemical Element 
87 Revealed by X-Rays (CN) 

Last Missing Element Detected by New 
Method of Analysis (CN) 

Elementary Cellulose Chemistry. . 

Elementary Chemistry and Manufacture of 
Synthetic Yarns 

Elementary Textile Microscopy. . 
SKINKLE AND L. A. OLNEy (B)....... 

EvLements, A MopiFriep PEertiopic CLAssI- 
FICATION OF—ADAPTED TO THE 
TEACHING OF ELEMENTARY CHEM- 


ELEMENTS, THE AMPHOTERIC—AND THEIR 
DERIVATIVES: SomE oF THEIR 
PHYSICAL AND CHEMICAL PROPERTIES. 

Elements of Chemical Engineering. W. 
BADGER AND W. L. McCase (B) 

Elements of Chemistry, The—(E) 

Eleventh Ohio State Educational Confer-- 
ence (CN) 

EMANATION APPARATUS 

Emanations—See, Bittersweet (S) 

EMANATIONS, CLAssroom— 

Emblem of Chemical Abstracts (CN) 

Emich, Friedrich—, His Seventieth Birth- 


ESE eee eh Ra 
— Educational Research in the Field 
Siatineenas of Teachers, The— 
EMPLOYMENT PROBLEM OF 1931, THE—... 


Emulsion Aids Motion Pictures, New 
Photographic—(CN) 


Emulsions, Studies in Dual— 

EMULSIONS, THE PREPARATION OF PHOTO- 
GRAPHIC— 

Emulsions, The Technic of Extracting 
Liquids Which Form— 

Emulsions and Their Practical Applications 

Emulsions Formed during Process of Ether 
Extraction, Methods of Breaking—... 

Enamel, Tooth—Consists of Apatite 
Crystals (S) 

Enamelware 

Endocrine Therapy, 
(CN) 

ENERGY, APPARATUS FOR DEMON- 
STRATING SOME ‘TRANSFORMATIONS 


OF 
Buetny, 1 Matter and—. An Introduction 
by Way of Chemistry and Physics to 
the Material Basis of Modern Civiliza- 
tion. G. WENDT AND O. F. Smita (B) 
ENERGY FACTOR IN CHEMICAL CHANGES, 
3 


Engineer Shows Which Foods Are Hardest 
to Freeze (S) 

Engineering—See, A FRESHMAN COURSE 
IN CHEMISTRY IN AN ENGINEERING 
COLLEGE 


Engineering, Chemical—See Chemical 


Engineering. 
Engineering and Science 
Engineering Education (B) 
E a) and Educators to Tour Russia 


State Experiment 
Chemical Research 
Examination in Textile Technology 
Faraday Celebrations 1931 (CN) 
From within the Dyestuff Industry. . 
Royal Institution Meeting Devoted to 
Joseph Priestley (CN 
Science Headquarters May Overshadow 
Westminster Abbey (CN).. 
The International Congress of the ‘History 
of Science and Technology 1229, 
Thomson, Wood, Pupin, and McLenahan 
Honored by Royal Institution (CN).. 
English Ride on Rubber Bricks (S) 
Enrichment of Experience in the Develop- 
ment of the Teacher, The— 
Enrolment, Football Success and College—. . 
Enrolment ot Teachers in Summer Schools 


ENTROPY, EXORCISING A SPECTRE:— 
Entropy, THE SECOND LAW AND— 
Enzymes—See, Crystals of Digestive 
Enzyme Isolated (CN).. 
Some Bacteria Breathe Hydrogen, ‘Not 
Oxygen (S) 
ENZYMES AND VITAMINS IN PRESENT-DAY 
CHEMISTRY 
EQUATION TESTING IN HIGH SCHOOLS.... 
Equations—See, TEACHING H1GH-SCHOOL 
CHEMISTRY TEACHERS 
The Ionic-Electronic Method of Balancing 
Oxidation-Reduction Equations 
Equations, Balancing Chemical—(C) 
Equilibrium—See, Supplementary Direc- 
tions for Preparing Solutions for 
=e ye of Changes in Tonic 


or ScreNTIFIC CAREER OF HENRY 
Louts LE CHATELIER 
EQUILIBRIUM EXPERIMENT FOR AN INTRO- 
DUCTORY LABORATORY COURSE IN 
PuHysIcAL CHEMISTRY, AN— 
Equipment—See, Minimum Equipment 
for High-School Chemistry. . 
New Micrometallographic Equipment 
at Cooper Union (CN). 
Ergot—See, Injured if Not Kept Cool (S). 
Raised Artificially (S) 
Erie Section, A. C. S., Conducts Sym- 
posium on Chemical Education (CN). 
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Erysipelas, Coastal—See, Incurable Tropi- 
cal Disease Vielding to Science—(CN) 
New Pan-American Disease Menace 
Announced (S) 
ini The Seventieth Birthday of 
Vilhelm—on December 1, 1930. 

Recay Contest, A. © Ss. —See, Prize ‘Essay 
Contest, A. C. 

Essentials of Fac and Biological Chem- 
istry. E. WERTHEIM (B).. 

Essentials of Quantitative Chemical Analy- 
sis. A Laboratory Manual for Col- 
leges. W. W. Scott (B) 

Ether—See, The Story of Anesthesia 

Ethics ix the Teaching Profession 

Ethics of the Teaching Profession 

p-Ethoxyphenylthiourea, an Intensely Bit- 
ter Chemical, Beary Third Person 
“Tasteblind”’ to—(S) 

Ethyl Alcohol—See, ied Model. 

Government Chemists Test New Anti- 
Freeze (S).. ; 
Production by "Fermentation 

Ethyl Mercaptan—See, Smelly Gas Made 
Standard as Mine Warning (S) 

Ethyldimethylcarbinol and Amylene, The 
Interconversion of—See, A STuDENT 
EXPERIMENT ON THE OLEFINE HypDRO- 
CARBONS. 

Ethylene—See, THE ELrECTRON IN 
GANIC CHEMISTRY. II. BONDS OF 
THE ETHYLENE TYPE AND FACTORS 
INFLUENCING DIRECTED. ADDITION 
THEREAT. rae pee 

The Story of ‘Anesthesia. 

Ethylene Glycol—See, Coolant Is Sealed 
in New Airplane Motor without 
Radiator (S).. 

Government Chemists Test New Anti- 
Freeze (S) 

Ethylene Oxide—See, New Fumigant for 

Grain Eliminates Fire Hazard (S).... 


— Gets Benefit of Poison Gas Patent 


( 
Eudiometer Transferrer, A— 
Europe—See names of the countries. 
European Education—See, A COMPARISON 
OF SCIENCE CurrIcuL A IN EUROPEAN 


COMPARISON OF AMERICAN AND EuRO- 
PEAN FINAL EXAMINATIONS 
European Study Tours for American Edu- 
cators (CN) 
EVALUATING GENERAL CHEMISTRY TEXTS 
Evaluation of Chemical Projects, The—... 
Evolution of Coal, The—... 
Examination, All College Sophomores May 
Be Given Uniform—(CN) 
Examination and the Honor System 
Examination Compared and _ Evaluated, 
Four Types of— 
Examination in Textile Technology 
EXAMINATION MARKS IN GENERAL CHEM- 
istry, A Stupy OF THE RELIABILITY 
or—. ea aare eres 
Correspondence 
Examination of an Historic Document, The 


Examination of Cresyl-Bearing Extracts of 
Ginger, The—...... 

Examinations, Circumstantiality as a Factor 
in Guessing on True-False—. . 

EXAMINATIONS, COMPARISON OF AMERICAN 
AND EUROPEAN FINAL— 

Examinations and Tests, Committee Re- 


Pp 

Examinations in gy gy & Chemistry, 
for 1921 to 1928, Analysis of the 

College Entrance E. <a ae Board—. 

EXECUTIVE COMMITTEE, MINUTES OF THE 
Mip-WINTER MEETING OF THE—OF 
THE DIVISION OF CHEMICAL EpDuUCA- 
TION OF THE A. Ss 

Exercises in General Chemistry and Quali- 
tative Analysis. H. G. DEMING AND 
S. B. ARENSON (B) 


1440 
2415 
576 
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Exhibits—See, Clubs. 

EXORCISING A SPECTRE: ENTROPY 

EXPERIMENT, A FRESHMAN—? The RE- 
ACTION OF MAGNESIUM WITH ACIDS. . 

EXPERIMENT, CHARACTERISTICS OF 
Goop DEMONSTRATION— 

EXPERIMENT, DEMONSTRATION—SHOWING 
THE EFFECT OF THE GASES, OXYGEN, 
CARBON DIOXIDE, AND CARBON MOn- 
OXIDE ON BLoop 

EXPERIMENT, REACTION VELOCITY—..... 

EXPERIMENT FOR AN _ INTRODUCTORY 
LABORATORY COURSE IN PHYSICAL 
CHEMISTRY, AN EQUILIBRIUM— 

Experiment in Correspondence Study, An—. 

EXPERIMENT IN EDUCATION, 

EXPERIMENT IN HYDROGENATION OF OILS, 
A Nove. Hicu-ScHoot— 

EXPERIMENT IN SECOND-YEAR COLLEGE 
CHEMISTRY, AN— 

EXPERIMENT IN TEACHING CHEMICAL EN- 
GINEERING, 

Experiment in Teaching Laboratory Psy- 
chology by the Project Method, An—. 

Experiment Illustrating the Law of Mass 


Experiment on Refractive Index for the 
Course in Physical Chemistry, An—. 

EXPERIMENT ON THE DESTRUCTIVE DIs- 
TILLATION OF Sort Coat, A Mobpt- 
FICATION OF THE STANDARD HIGH- 
ScHoot— 

EXPERIMENT ON THE OLEFINE HYDROCAR- 
Bons, A STUDENT—: THE INTERCON- 
VERSION OF ETHYLDIMETHYLCARBINOL 
AND AMYLENE; THE POLYMERIZATION 
or AMYLENE.. Sea es 

Experiment with Liquid ‘Oxygen, ‘A Lec- 
t 

Experimental Chemistry. A. F. CoLitns 

Experimental College, The—. 

EXPERIMENTAL VACUUM OVEN FOR TEM- 
PERATURES LEss THAN 300 DEGREES 
CENTIGRADE, A DESIGN OF— 

Experimenting with Millions of Volts 

Experiments—See, Ammonia in Coal Gas, 
Detecting— 

Atomic Models 

Caffeine from Tea 

Molecular Weights 

Reactions with Liquid Chlorine. . : 

Some Instructional Devices in Elemen- 
tary Chemistry 

Time Reactions 

EXPERIMENTS, QUANTITATIVE—IN_ ELE- 
MENTARY CHEMISTRY. I. DETER- 
MINATION OF THE MOLECULAR WEIGHT 
oF OXYGEN 

Experimenis, Simple Heat— 

EXPERIMENTS, THE PROJECTION OF LEC- 


EXPERIMENTS AND THEIR PLACE IN THE 
TEACHING OF CHEMISTRY, DEMON- 
STRATION—... 

EXPERIMENTS IN CHEMISTRY, ‘Some Sprc- 
TACULAR— 

EXPERIMENTS IN ELEMENTARY CHEMISTRY, 
QUANTITATIVE—. : DETERMINA- 
TION OF THE MOLECULAR WEIGHT OF 


in High-School Chemisiry, 


Experiments 
Pupil-Con- 


Teacher-Conducted vs. 


EXPERIMENTS WITH OIL ON WATER 
EXPERT, THE CHEMICAL— 
Expert to Study Education by Radio (CN) 
Explosion, Auto Cylinder Gases Glow 
after—(CN) 
Explosions, Woodworking 
Source of Dust—(S) 
Explosions Preventable 
Mine—(S) 
See, CHEMISTRY IN MINING.. 
ee er rl Students’ Course at Chemical 
—Highly Successful (CN) 


Plants: 


Disasters, Coal 
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Exposition of Chemical Industries, Thir- 
teenth—(CN) 398, 769, 

Extraction, Distribution, and Action of 
Testicular Hormones, The— 

Extractions, Apparatus for the Determina- 
tion of Residues from— 

Eye Surgery, New Anesthetic, Avertin or 
Tribromoethanol, Used in—(S) 


Faculty Club—See, Personal Relations of 
Teachers with Fellow Members of the 
Faculiy 

Fahrenheit-Centigrade Temperature Con- 
version 27, 

Fail, Why Freshmen—in College 

Failure and Success in School, Causes of—.. 

Farr, A ScIENCE— 

nnn Michael—See, Celebrations 1931 

N 


See also 
ponay Pioneered Modern Alloy biel 
( 


Faraday’s Investigation of Table-Turning. . 

Faraday’s London Fri 

Fastest Man-Made Projectiles Reported 
by Physicists (CN).. 

Fatalities Due to Vitiated Air ‘Produced by 
the Oxidation of Vegetable Refuse. 

Fats, Light Accelerates Spoiling of—(S).. 

Fats, The Chemistry of—(CN 

Faults Located in Rails Which Deceive the 
Eye (S) 

FrerEs, CHEMISTRY LABORATORY— 

Feldspar, Magnetic Separation Purifies—.. 

Fellowships and Scholarships—See, Gug- 
genheim Fellowships for Latin Amer- 
ica (CN) 

— SCHOLARSHIPS AND FELLOw- 


J. T. Baker Chemical Co.’s Analytical 
Fellowships for 1931-32 (CN) . 366,994, 

John Simon Guggenheim Memorial 
Foundation Fellowships ah Advanced 
Study Abroad in 1932 (C 

Maltbie Chemical Co. oe ‘Re- 
search Fellowship at Philadelphia 
College of Pharmacy (CN) 

Mellon Institute Announces Industrial 
Fellowship on Sugar (CN) 

Merck and Co., Inc., Renews Analytical 
Fellowship at Princeton (CN) 

National Fellowship Plan of ik Chair 
of Chemical Education at Johns 
Hopkins University 

Philadelphia College of Pharmacy and 
Science Awards Graduate Fellowships 
CN 


Positions Open in Various Colleges and 
Universities to Graduate Students 
Majoring in Chemistry 

Research Fellowships and Scholarships 
a at Institute of Paper Chemistry 


N) 
Research Scholarships and inane 
Supported by Industry... 

The Electrochemical Society Weston 
Fellowship in Electrochemistry (CN). 
Utah Research Fellowships in Mining 

and Metallurgy (CN).. 

Fellowships and Scholarships ‘for Study i in 
Foreign Countries Open to American 
Students (CN) 

rl for Graduate Study Abroad 
(CN 


Ferment, Digestive—See, Substances of 
Digestive Juice Prepared Pure (CN). 

Fermentation as a Manufacturing Process. 

Fermentation Industry, Development of the 
Butyl-Acetonic— 

Fermentations, Some Industrial—. . i 

Fermentations, Some Minor Industrial—. . 

Fermentations in the Food Industries 
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570 
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Ferric Iron, A Comparison of Certain Hy- 
drogen-Ion Electrodes in the Presence 


Fertilizer—See, Iodine Found Useful as 
Tobacco Fertilizer (S) 
Millions in Sugar Due to Fertilizer (S). 
Practicable to Use Blast Furnace for 
Fertilizer Making (S).. 
Sulfur Found Good for Alkali Soils (Ss). 
FERTILIZER FROM ArIR. A PROJECT FOR 
CHEMISTRY STUDENTS AT THE SECON- 
DARY-SCHOOL LEVEL. «..6.66:005 000.60 
Fifty Years’ Experimental Research upon 
the Influence of Steam on Combustion 
of Carbonic Oxide 
Filling a Siphon Barometer, A Method of—. 
aaa BurReEtTs BY Vacuum, A METHOD 


Film. Slides for Modern Visual Demands. 
Films—See, Motion Pictures Available for 
Free Use in Educational Institutions 


The Learning Value of Motion Pictures 
in High-School Physics and General 
Science as an Illustration of a Simpli- 
fied Technic in Educational Experi- 
mentation 

The Manufacture of a _ Photographic 
Victor Directory of Film Sources (B)... 

Films, Educational Sound—(D) 

Films, Sound—See, EDUCATIONAL VALUE 

OF TALKING MOTION PICTURES...... 
EXPERIMENTS WITH OIL ON WATER..... 
Homemade Talkies Aid Chemistry 

Teaching (5) 

Some Observations on the Practical Value 
of Talking Pictures in Visual Educa- 


= Become New Aid to Teachers 


Talking Motion Pictures as an Aid in 
College Education 
Fitms AVAILABLE FOR USE IN CHEMISTRY 
I oe ocak 8 tink wate Was eae 
Films - Metals, Some Properties of Pro- 


Sennen IN SoutH DAKOTA, QUESTION- 
NAIRE STUDY OF CHEMISTRY— 

Financial Statements—See, JOURNAL OF 
CHEMICAL EDUCATION STATEMENT OF 
CasH RECEIPTS AND DISBURSEMENTS. 

The Chemistry Leaflet STATEMENT OF 
CasH RECEIPTS AND DISBURSEMENTS. 

Find Way to Eliminate Danger in Serum 
Treatment (CN) 

Find Zine in Drinking Water (S) 

Findings in Fuel Research (CN 

Finds Soap and Water Valuable Germ 
Killers (S) 

Fire Blight—See, Destructive Orchard 
Disease Found Hiding in Beehives (S). 

Fires—See, CHEMISTRY IN MINING 

New Device Lessens Fire Hazard in 
Auto Accidents (S) 

First Award of A. C. 
Pauling (CN) 

First Conference on Chemical Education in 
Japan, The—(CN).. 

First Course in Quantitative Analysis, 

e—. F. H. Fisx (B) 

First Report of the Committee on Atomic 
Weights of the International Union of 
Chemistry 

First (Yttrium) of the Rare Elements, 
The—. ‘‘A Classic of Science’’ 

First-Year Chemistry—See, General and 
Introductory Chemistry. 

First-YEAR CHEMISTRY COURSE, THE—. 

Fischer, Hans—Nobel Prize Winner, 1930 


Langmuir Prize to 


(CN) 
Fish Blood Rich in Phosphorus (S) 
Fish Feed, Cottonseed Meal Used as—(S). 
Fish Flour 1222, 
Fixed Nitrogen Industry, International Re- 
lations .+ Chemical Manufacturing as 
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Illustrated in the Development of a 
World-Wide— 

Flash Roasting of Iron Pyrites, The— 

Flask, An Improved Volumetric— 

Flexible Wood (S) 

Florida, University of—See, University of 
Florida. 

Florida Section, A. C. S., Sponsors Radio 
Talks (CN) 

Flotation Practice and Equipment, sehen 


Flour, Fish— 

Flower Juices Used to Test Acids, Col. 
ored—(S) 

FLUORIDES, DETECTION OF—USING 
ZIRCONIUM LAKE OF ALIZARIN 

Foaming, Methods of Preventing—.. 

Fogg, H. C.—Wins Baker Analytical 
Fellowship (CN) 

Folin, Otto—See, Scheele Medal (CN)... 

Food Analysis. Typical Methods 
Interpretation of Results. A. 
WooDMAN (B) 

Food Poisoning and Poisonous Foods 

Food Supplies—See, Science Hailed as 
Saving World from Starvation (S). 

Foods—See, A Nove, HiGH-ScHOOL Ex- 
PERIMENT IN HYDROGENATION OF 


THE 


Carbon Dioxide Storage of Fruits, Vege- 
tables, and Flowers 

Careful Cooking Best Preventive for 
Food Poisoning (CN) 

Dates Have High Mineral Content (S). 

Engineer Shows Which Foods Are Hard- 
est to Freeze (S) 

Fermentations in the Food Industries... . 

Fish Flour (CN) 1222, 

Harvested Vegetable Must Breathe to 
Keep (S) 

HORMONES 

Journal References, Slides, Motion 
Pictures, Club Programs............ 

Instrument Tests Tender Steaks (S).... 

Minerals in Ashes of Honey (S)........ 

Nutrition and Food Chemistry. 
BRONSON (B) 

Our Daily Iron 

Protective Foods. ‘‘A Classic of Science’ 

See also, Vitamins. 

Something New in Foods 

Strange Parasitic Plant May Be Good 
Food Source (S) 

The New Ice Age 

The Nitrogen Indusiry and Our Food 
Supply 

Football Success and College Enrolment. 

Forbes Hall of Science, Yankton College— 
See, A Science Building for a Liberal 
Arts College (CN) 

Foreign Chemical and Educational Condi- 
tions—See names of countries; also 
European Education. 

Foreign Experts Study U. S. Methods of 
Ship Fumigation (S).. 

Forest Products—See, American Chemical 
Industries. The Brown Company. . 

Forgers, Bucky Boundary Ray Now Used 
against—(S) 

Forgetting Not Caused by Disuse (S). 

Formation and Properties of Boiler ‘Scale. 

Formation of Carbon Disulfide from Hy- 
drogen Sulfide and Coke, 

Formic Acid in the Dyeing Industry 

Formula and Equation Writing, Workable 
Outline on—See, TEACHING HIGH- 
ScHOOL CHEMISTRY TRACHBRS.. ......6- 

Formulas, Recipes, and Processes, Henley’s 
Twentieth Century—G. D. Hiscox, 
Editor (B) 

ForMULAS, SOME REMARKS ON THE DE- 
TERMINATION OF— 

ForRMULAS OF ORGANIC COMPOUNDS, 
SrmpLeE DEVICE FOR ILLUSTRATING ON 
A PLANE SURFACE THE PROJECTION 


170 
2457 
164 
346 


SUBJECT INDEX. VOLUME VIII 


Foundations, Educational Boards and—. 
Chap. XXI. Biennial Survey of 
Education (B) 

Four Types of Examination Compared and 
Evaluated 

Four beting to Buy Government Publica- 
tions (S) 

Fourcroy, A. F.—See 


The— 

Fowler, R. H. (CN) 

Fragile Gas Molecules Rebound Un- 
aco from White-Hot Surface 


FRAG ME NTS OF EARLY INDUSTRIES 
SouTH JERSEY 


France—See, 


Fourth Centenary of the Collage de France. 
Institute of Physico-Chemical Biology in 
Paris (CN) 
School System 
FRASCH PROCESS FOR MINING SULFUR, 
DEMONSTRATION WORKING Moum, OF 


Fraternity Award to Student at Univesity 
of Akron (CN) 

Freeze, Engineers Show Which Foods Are 

" Hardest to—(S) 

F rench Te Technological Works ‘Daten 
of—(S) 

FRESHMAN COURSE IN CHEMISTRY FOR 
StupENts WuHo Have Hap SEcon- 
DARY-SCHOOL CHEMISTRY, THE—..... 

FRESHMAN COURSE IN CHEMISTRY IN AN 
ENGINEERING COLLEGE, A— 

FRESHMAN EXPERIMENT, A—? ‘THE RE- 
ACTION OF MAGNESIUM WITH ACIDS. . 

Freshmen Fail in College, Why— 

Freudenberg, Professor—Talks under Two 
Dohme Lectureships at Hopkins (CN) 

From Sugar Cane to Crystal Cube 

From the History hd Stereochemistry. 
Memory of J. e Bel 

From within the i. Industry 

Frontispieces—See, Aston, Francis Wil- 
liam—(F) opposite ‘te ‘ar ee OLE e 

Einstein, Albert—(F)..............06. 

Haber, Fritz—(F) 

L’Académie des Sciences (F) 

Michelson, Albert Abraham—(F)... 

Nernst, Walther—(F) 

Pregl, Fritz—(F).. 

Rudolph II, Emperor of Germany, in the 
Laboratory of His Alchymist, A. D. 
1576—(F) 

Soddy, Frederick—(F) 

Svedberg, The—(F) 

WRI, TANI 6 ccecdeecctnauns 

Zsigmondy, Richard—(F) 

Frothing Liquids, A Distillation Set-Up 
fi 


Fruit Preservation—See, Canned Fruit 
in Cold Storage Keeps Natural Color 
Better (S) 

Fruit Preservation, Acetaldehyde Tried 
Out in—(S) 

Fuel—See, Propane as Liquid Gas Enters 
Isolated Kitchens (S).. 

Fuel, New Auto and Plane—Proof against 
Dropped Matches (CN).. 

Fuel Analysis, A Laboratory “Manual of 
Gas, Oiland—. C. J. ENGELDER (B). 

Fuel Economy, Research on—at Mellon In- 
stitute 

Fuel for Automobiles, Alcohol as a—... 

Fuel for, Centuries, Claims Coal Will Be 


Fuel Research, Findings in—(CN) 

Fuels, Reference—Used as Anti-Knock 
Standards 

Fumigant for Grain 
Hazard, New—(S) 


Eliminates Fire 
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1015 


1458 


285 
1824 


1566 
1880 


1220 
1403 


384 
2457 


1677 
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Fumigation, Foreign et Study U. S. 
Methods of Ship—(S) 

Function of the College a the Independent 
University, The— Cae ees 

Function of the Independent College. 

Fundamentals of Organic Chemistry. 
H. F. Lewis (B) 

fe | SS rrr ree ree 

Furfural—See, AGRICULTURAL WASTES IN 
INDUSTRY 

FuRNACE, A NEw TYPE OF ELECTRICALLY 
HEATED MUFFLE—.. ee 

Furnaces for High- ‘Temperature ‘Work, 
Laboratory—.. 

Further Observations on the Relation of 
Carotene to Vitamin A 

Fused Silica in Industry 

Future of the Liberal College, The— 

Future Textile-Laboratory Practice 


Gadolin—See, The First of the Rare Elements. 
Galegine—See 

Galen—See, THE ICONOCLAST. 

ape oe? College, New Chemistry ‘Club 
Tc 

Gamma Rays—See, Potassium Found to 
Give Off Rays Like X-Rays (S) 

Gamma Rays and X-Rays Have Different 
Effects (CN) 

Garvan Chair of Chemical Education, The 
Francis P.—See, 

Gas, Illuminating—Cornstalks and Sewage 
Used in the Production of—See, 
AGRICULTURAL WASTES IN INDUSTRY 

Gas, Navy Rids Airplanes of Deadly—.... 

yas, Oil, and Fuel Analysis, A Laboratory 
Manual of—. C. J. ENGELDER (B). 

Gas, Poland to Protect Civilians against— 


Gas, Possible Utilization of Natural—for 
the Production of Chemical Products. . 

Gas, Propane as Liquid—Enters Isolated 
Kitchens (S) 

Gas, The Nature of a—. L. B. Logs (B). 

Gas Analysis Apparatus, An Outstanding 
Improvement in— 

Gas Combustion Pipet, A Convenient Form 


Gas Contest, Award Not Made in Mus- 
tard—(CN 

Gas Fatalities—See, Fatalities Due 
Vitiated Air Produced by the Oxidation 
of Vegetable Refuse 

Gas Laws, The Discovery of the—. ; 
The Theory of Gases and van der Waals’ 
Equation 

Gas LAws, VAPORS AND THE— 

Gas Made Standard as Mine Warning, 
Smelly—(S) 

Gas Molecules Rebound Unchanged from 
White-Hot Surface, Fragile—(CN).. 

Gas Products, New Natural— 

Gas Valve, A Capillary— 

Gases, Auto Cylinder—Glow after Ex- 
plosion (CN) 

Gases, History and Development wd Lique- 
faction of—...... ; 

Gases, Palladium Chloride 
Deadly—(S).. ; 

Gases, Safeguarding against Deadly— 

Gases Tested as Medical Weapons, War-— 


’ Detects 


(S) 

Gas-Fighting Equipment, Army Chemists 
Developing New—(S) 

GASOLINE, THE ANALYTICAL DISTILLA- 


GASOLINE, THE DETERMINATION OF THE 
VAPOR PRESSURE OF—. 

Gastric Juice, The—‘A Classic of. Science” 

Gay-Lussac, ce L.—See, Portrait 

The Metals Boron and Aluminum 

Gelatin, Edible— 

Gems, MAN-MapE— 

Genealogy, Scientific—See, THE 
VERSITY AND FUNDAMENTAL 
SEARCH 


General and Introductory Chemistry—See, 
THE FRESHMAN COURSE IN CHEM- 
ISTRY FOR STUDENTS WHO HAvE Hab 
SECONDARY-SCHOOL CHEMISTRY 

The Low Student in General College 
Chemistry 

The Problem of the One-Year Course in 
Chemistry for the General Student... 

Tue Stupy oF ISOMERISM IN COURSES 
IN CENERAL CHEMISTRY 

Wuy Every CoL__ece Has A Course 
CALLED CHEMISTRY 1. 

General Chemistry. H. G. ‘DEMING (B). 

General Chemistry. H. I. ScHLESINGER (B) 

General Chemistry, A Study of the Re- 
liability of Examination Marks in— 


General nes ae tg Laboratory Exercises 
. TrmM AND O. E. Scuupp 


(B) 

General Chemistry, Laboratory Manual 
of—. H.N. Hovmes (B).. 

General Chemistry, Theoretical and ‘De- 
scriptive. T. P. McCutTcuron, H. 
SELTz, AND J. C. WARNER (B) 

General Chemistry and Qualitative Analy- 
sis, Exercises in—. H. G. DEMING 
AND S. B. ARENSON (B).. eaTorey 

GENERAL CHEMISTRY TEXTS, " Evauuat- 
ING— 

GENERAL COLLEGE CHEMISTRY, THE Low 
STUDENT IN— 

General Education Board Elects New 
Members (CN) 

GENERAL INORGANIC CHEMISTRY, MORE 
EFFECTIVE INDIVIDUAL LABORATORY 
INSTRUCTION IN—. II. AN Ex- 
PERIMENT ON MOLECULAR WEIGHTS. 

III. THe USE or AN ELASTIC TASK... 

General Science, A Problem in the Teaching 


General Science, ok Tests in—. 
a Witson, E. F. VAN BUSKIRK, 
p E. L. Smitu (B 

Guam. A Simple, Individual Hydrogen 

Sulfid 
GENERATOR, AN ODORLESS HYDROGEN 
SuLtFipeE—: AN ATTACHMENT IN- 
CLUDED FOR USE WITHOUT A Hoop... 
Generator, Hydrogen Sulfide—See, Sotv- 
Ppa THE HYDROGEN SULFIDE PROB- 


Geologist Believes U. S. Could Produce 
Radium at Foreign Prices (S) 

Geology of Maryland CHEMICAL 
INDUSTRIES AND THE Raw Ma- 
TERIALS IN MARYLAND 

George Washington University, Educa- 
tional Reorganization at the—(CN). 

George Washington University Series of 
Tests—See, Moss-Loman-Middleton- 
Hubbard General Chemistry Test and 
Roe-Hunt-Stubbs- Hubbard Organic 
Chemistry Test 

Georgetown College, Department Changes 
BEY sieht dc de. cranes Disco ackareace oa 

Germ Killers, Finds Soap and Water 
Valuable—(S) 

Germ of Smallpox Believed Found by 
English Scientist (S) 

GERMAN, A ONE-YEAR COURSE IN CHEM- 


GERMAN, THE NEw AMERICAN METHOD 
oF TEACHING— 

German Chemical Industry (S) 

German War-Gas Pioneer Aids Search for 
Defense (S) 

Germany—Deutsche Bunsen Con tase 
(CN) 


School System 
The. Einstein Institute during Ten Years. 
Germ-Fighting Fluids May Replace Nat- 
ural Products, Artificial—(CN) 
Germ-Killer, Brilliant Green Hailed as 
Most Potent—(S) 
Getting the Student to Use His Own Intellect. 
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Gibbs, Willard—See 

Gibbs Medalist, 1931 (CN) 

Gifts and Bequests to Universities and 
Colleges (CN) 

Ginger, The Examination of Cresyl- ween 
Extracts of—.. 

Ginger Paralysis Cause ‘Discovered — 
Phenol Compound (S) 


Gass, Its COMPOSITION AND PROPERTIES 
Glass, Manufacture and Characteristics of 
Laminated— 

Glass, New Process Cheapens Production 
of Ultra-Violet Transmitting—(S) . 
Glass, eo Manufacture of Rolled 

F 2 


Glass, Structural—(S) 

Glass Annealing Oven Found, Early 
Roman—(S) 

Grass BLow-TorCH FOR BLOWPIPE ANALY- 
GEOR renner amen ele unadine swe ee ers 

Grass COLLECTING AS A HOBBY 

Glass Containers, Shelled — Often 
Form Soap Deposits in—(S) 

GLASS VERSUS SLATE BLACKBOARDS 

Glass-Blowing Course—See, Advice from 
a Student (C) 

Glasses, Ceramics and—See, THE ScrEen- 
TIFIC CAREER OF Henry Louis LE 
CHATELIER 

Glass-Making—See, BERNARD PALIsSy, 
SIXTEENTH-CENTURY SCIENTIST, 1044, 

The Largest American-Made Telescope 


Glass-Metal Seals—See, The Technic ¥ 
Copper-Pyrex Tube Seals.. 

Glassware, Storage Bin for Laboratory—. . 

Glassworking—See, Pyrex Bends, Bulbs, 
and Seals (B 

Glauber—See, Story of Chemical Apparatus 

Glaze of the Sealed Vases of Arezzo, Boric 
Acid i 

Glazes, Porcelain—See, BERNARD PALISsSyY, 
SIXTEENTH-CENTURY SCIENTIST 

Glove Craft, American—See, Three Mo- 
tion Pictures Available for Free Use 
in Educational Institutions (S) 

Glukhorment—See 

Glycerin—See, Government 
Test New Anti-Freeze (S) 

Glycerol Derivatives, The Preparation, Prop- 
erties, and Uses of—. Part I 
Acetals, Amines, and Resins 

Gold, White—Jewelry 

Gold Nearing Exhaustion, South African— 


Gomberg, Moses—See, Appreciation. 
American Contemporaries 
Portrait 
a Found to Be Rapid Readers 
) 


Goodyear, Charles—See, Mentione 
Vulcanization of Rubber. “ a “Cisse 
Invention”’ 
—- Chemists Test New Anti-Freeze 


Government Publications—See end 
Recent Books section of each issue. 

——, samen Four Ways to 

Buy—(S 

Grades, Concerning College—.. 

GRADES WITH REFERENCE TO. PREVIOUS 
Stupy or CHEMISTRY, AN ANALYSIS 
OF FRESHMAN COLLEGE CHEMISTRY— 

Grading, The Philosophy of—(E)........ 

Crete Study Abroad, Fellowships for— 


Graft, The Undergraduate and—.. 

GrRAHAM’sS EFFusIOn Law, L ABORATORY 
APPARATUS FOR ILLustR ATING— 

Grain, New Fumigant for—Eliminates Fire 
Hazard (S) 

Graphitic Acid—See 

Grass Grow Earlier, Making—(S) 

Grasselli Medal to L. V. Redman (CN)... 


1202 
1448 


1897 
578 


174 


579 
237 
2070 
2299 


SUBJECT INDEX. VOLUME VIII 


Gravity Constant, Government Scientist 
Announces Final Value for—(CN)... 

Gray’s ‘Operative Chemist’’—See, AN 
INDUSTRIAL CHEMISTRY TEXT 
1830. A REVIEW 

Great Educational Crime, The— 

Greatest Dates in History, The— 

Greece—See, AMERICAN INFLUENCES ON 
CHEMICAL RESEARCH AND EDUCATION 
IN THE NEAR EAST 

Green, Brilliant—Hailed as Most Potent 
Germ-Killer (S) 

Grignard Reagent and Its Uses, The— 

Grinnell College, Staff Changes and Stu- 
dent Awards at—(CN) 

GriscomM, JOHN—AND His IMPRESSIONS OF 
FOREIGN CHEMISTS IN 1818-19 

Growth of College and University Educa- 
tion in the United States, The—(CN). 

Guanidines, Aromatic—See 

Guggenheim, John Simon—Memorial 
Foundation Fellowships for mien 
Study Abroad in 1932 (CN weeds 

— in Latin America (CN) 
GUIDANCE, CHEMISTRY AND VOCATIONAL— 
— Pre-College—of High-School Stu- 
t 


GUIDANCE, STUDENT—. THE SELEc- 
TION AND SEQUENCE OF CourRSES OuT- 
SIDE THE MAJor FIELD 

Gums, Natural and Artificial— 

Guthrie, Samuel—See, Chloroform Reaches 
100th Anniversary 

Gypsum AND CEMENT, A CLASS PROJECT 
TO ACCOMPANY THE StuDy OoF— 


Haas, Arthur—(CN) 
Haber. Fritz—See, Editorial (E) 
German War-Gas Pioneer Aids Search 
for Defense (CN) 
His 60th Birthday 
Hafnium (S) 
Hale, Dr.—Lectures in Interest of Ameri- 
can Chemistry (CN 
Hall, Charles M.—See, Experiments with 


Regional Meeting of A. C. S. at Oberlin 
College 
HALOGEN Ions, A NEw METHOD OF SEPA- 
RATION AND DETECTION OF THE— 
INVOLVING THE USE OF CHLORAMINE- 


Halogens—See, A Note ON THE PREPA- 
RATION OF Hypriopic AcIp 
Boron Fluoride in Wood Alcohol Is Acid 
Strong as Sulfuric (S) 
DETECTION OF FLUORIDES USING ‘THE 
ZIRCONIUM LAKE OF ALIZARIN 
Industrial Aspects of Bromine and Its 
Compounds. . . 
Journal References, ‘Slides, 
Pictures, Club Programs 
ag ocr The Metallurgists and Chem- 
ists—(B 
Handbook of Chemical Microscopy. 
2. Chemical Methods and Inorganic 
Qualitative Analysis. E.M.CHAmotT 
AND C. W. MAson (B) 
Handling Radium in Safety. . 
nn. 2 Soft Metals Make Best Bearings 


Motion 


Harvested Vegetable Must Breathe to 
Keep (S) 

Hassenfratz—See 

Hastings College Chemistry Club (CN).. 

Heart of Atom Pictured to Scientists (CN) 

Heart of Atom Vibrates, Physicists Dis- 
cover (CN) 

Heat Experiments, Simple— 

Heating Elements, Destruction of Chrome 

Heats of Formation of Some Metal 

i THE ENERGY FACTOR 

In CHEMICAL CHANGES 
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Heats of Solution—See, C. C. PERSON: 
PIONEER IN EXPERIMENTAL AND 

THEORETICAL THERMOCHEMISTRY. 
Helium, Cold of Liquid—Gives Very Con- 

ductive Metals (CN) 

Helium, New Uses none for—, 

Rare Gas in Sun (S) ne 
Helium, Properties and Uses oy ee nhs 
Helium, The De-Nationalization of— 
Helium and Its Properties 
Helium Industry, The— 

Helium Lamp, The Use of a Hot Cathode— 
as a Source of Monochromatic Light for 
the Polariscope 

Hell Broth 

Helping the High-School Teacher. 

Hendrick, Ellwood— 

Henley’s Twentieth Century Peg 
ener, _ Processes. G. D. Hiscox, 

Editor (B 

Henry, Williaws—_See 

Henry Monument, The Joseph— 

Heralds of Progress 

Herb Gatherers—See, The 
Gatherers; Rhizotomi 

Hermes, Seven Salts of— 

Heroes Who Deserve Attention, Some—.... 

Herz, Walter— 

Hexylresorcinol—See, Synthetic 
septic Is New Hookworm and Ascaris 
Remedy (CN) 

Hides, Sea Salt Causes Red Stain on—(S). 

High School Serves the Individual Student, 
The—(CN 

Hicu Scuoors, Status or CHEMICAL 
EpucaTION IN UTAH SENIOR— 

Hicu Scuoois, THE History or CHEM- 
ISTRY TEACHING IN AMERICAN—... 

High Schools and Academies, Statistics of 
Private—(B 

High Schools of Nebraska, A Study of At- 
tendance in Certain Accredited— 

Highly Purified Iron Obtained from Liquid 
Compound (CN) 

High-School Attack upon the Problem of 


Former 


Nightshade 


High-School Chemistry—See, General and 
Introductory Chemistry. 
High-School Chemistry, Major 

Organization of— 
HicH-ScHooL CHEMISTRY, NEW TyPE 
(OBJECTIVE) EXAMINATIONS IN—. 
High-School Chemistry, Teacher- Conducted 

vs. Pupil-Conducted Experiments in—. 
High-School Chemistry, The Course in—: 
A Progress Report.. af 
H1GH-ScHOOL CHEMISTRY. PUPILS, ‘Sec GRE- 
GATION OF— 
HicH-ScHoot CHEMISTRY TEACHERS, RE- 
PORT OF THE COMMITTEE ON PREPARA- 


Topic 


H1cH-ScHoo, Course IN PHOTOGRAPHY, 
A— 


High-School Ideals on the Dump, Old—. . 

High-School Science Library for 1930— 31, 
The—. H. A. WEBB (B). 

High-School Students, Pre- College Guidance 


High-School Students in New York City, 
The Increase of—(CN 


High-School Teachers of New York State, 
The—(CN 
High-Temperature Measurements, Optical 


Activity and—. F. M. JAEGER (B). 
Hillebrand Prize, Hudson Receives—(CN). 
Historic Document, The Scientific Examina- 

tion of an— 

Historic Interest, Cisemical Books of— 
Found in Bodleian Library (CN) . 
Historical and Biographical—See, Chem- 

ical Books of Historic Interest Found 

in Bodleian Library (CN) 
Edgar Fahs Smith Memorial Collection 
at University of Pennsylvania (CN). 
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Makers of Chemistry. 
YARD (B) 
See also, names of individuals. 
Historical Educational Document, An—.. 
satis and Development of Liquefaction ‘of 
History yor Development of the Modern 
Yeast Industry 
History of Chemistry, A—. . J. Moore 
(revision by Wm. T. HAtt) (B) 
History OF CHEMISTRY, CHANGING ATTI- 
TUDES IN THE— 
History OF CHEMISTRY TEACHING IN 
AMERICAN HIGH ScHOOLS, THE—.. 
History of Science and Technology, The 
International Congress of the—.. 1229, 
History of Science Source Material in 
College Libraries..... Maas ata ric a ears 
Hobbies, Chemical—(S).. ew 
Hopsy, Grass COLLECTING —— 
HIG, J. PE. WOR Gens cc ccccecc ce 52, 
Holland—See, Huge Electromagnet In- 
stalled at University of Leiden (CN). 
Teyler’s Museum in Haarlem 
Home Economics, Chemistry for Students 
of Agriculture and—. R. Bur- 
RELL (B) 
Home Economics Teacher Meets the Un- 
employment Problem, The—. 
wae; Talkies Aid Chemistry “Teach- 


Seaae. ,, Minerals i in Ashes of—(S) 

Honor System, Examination and the—.... 

Honor System and Academic Honesty in 
American Schools ont Colleges, 
Bibliography on the—(B 

Honors or Tutorial Work a Colgate, A 
Proposed Plan of— 

Hoosier Educational Facilities... 

Hope, Thomas Charles—See 

Hoping You Are the Same—(E)......... 

Hopkins, Dr. B. S.—Lectures on Puri- 
fication of Rare Earths (CN).. ea 

BONN 55a c6 poh cca ecg o Sie nbs ee @ Sian b 3/9 ae 

Hormones, The Extraction, narra. oF 
Action of Testicular—.. ; 

Hot Spot (S) 

Hot-STaAGE FOR THE MICROSCOPE, A 
PRACTICAL— 

Hot Water Bottle, A New 1, ~naid the—. 

Housed, How the World Is—.. N 


How May the Balance of Educational Op por- 
tunity Be Maintained between Men and 
Women in the Coeducational College of 
Liberal Arts and Sciences 

How Old Are College Students? (S) 

How Successful College Students Study... . 

How the World Is Housed 

How Times HAvE CHANGED. A PLAy- 
UWE TS TWO BOTA, nove snicecdevs 

How to Apply for a School and Secure 
Promotion. W. RuFFErR (B) 

How to Clean Rugs and Upholstery 
Fabrics. C. C. HupBarp (B 


Howard, Foe of Insects, Gets Capper 
Award d (CN).. 

Hudson Receives Hillebrand Prize (CN). 

Huge Electromagnet Installed at Univer- 
sity of Leiden (CN) 

Hughes Medal—See, Anniversary Meeting 
of the Royal Society (CN) 

Hull, Dr. A. W., Dr. Irving Langmuir and— 
with the Thyratron Power Tube 

Humble Water Plant Makes Much Lime- 
stone (S) 

Humboldt, Alexander von—See.......2 

“Huncn’”’ TO RESEARCH, THE RELATION 
OF THE SCIENTIFIC— 

Hutton, James—See 

Hyprropic Actp, A NOTE ON THE PREPA- 

RATION OF—. 
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Hydrocarbon in Alcohol Containing Acetone, 
The Determination of Small Propor- 
tions of— 

Hydrocarbons—See, Possible Utilization of 
Natural Gas for the Production of 
Chemical Products 

Hydrocarbons, A Buret for the Determina- 
tion of Unsaturated and Aromatic—... 

Hyprocarsons, A StupENT EXPERIMENT 
ON THE OLEFINE—: THE INTERCON- 
VERSION OF ETHYLDIMETHYLCARBINOL 
AND AMYLENE; THE POLYMERIZATION 
OF AMYLENE...... 

Hydrofluoric Acid, A New Industrial 
Chemical, Anhydrous—(S) 

Hydrogen—See, Behavior of Positive Ions. 

Caer Product for Industry Promised 


Some Bacteria Breathe Hydrogen, Not 

Oxygen (S) 

Hydrogen, Discovery of Wave Motion in 
Positive Particles of—(S) 

Hydrogen and Oxygen, The Production of 
Electrolytic— 

Hydrogen Production by Ammonia Disso- 
ciation, Low-Cost— 

Hydrogen Sulfide Generator—See, Sorv- 
ING THE HYDROGEN SULFIDE PROB- 


A Simple In- 


LE 
no gg Generator, 


HYDROGEN SULFIDE SENERATOR, 
OporLtess—: AN ATTACHMENT IN- 
CLUDED FOR USE WITHOUT A Hoop... 

HypRoGEN SULFIDE PROBLEM, SOLVING 


HYDROGENATION OF O1Ls, A Nove HicuH- 
ScHOOL EXPERIMENT IN— 

H ydrogen-Ion Concentration 

Hydrogen-Ion Indicator Electrodes in the 
Presence of Ferric Iron, A Comparison 
of Certain—.... 

Hydrometer for Determining ‘the Secific 
Gravity of Heavy Liquids, A 
venient— 

8- Hydroxyquinoline, The Determination of 
Metals with— 

Hygiene and Physical Education. Chap 
X. Biennial Survey of Education (B) 


If We Abolish College Credit 

Ice, Preparation of Liquid Ammonia and— 

Ice Age, The New— 

Ice Crystals, Nature Forms Giant—Only 
Once (S) 

Ice from Mexico (S) 

Ice Made under Pressure Warms Instead 
of Cools (S) 

IconocLasT, THE— 

Corrections 

Ideal Teacher, The—.. men 

Ideals on the Dump, Old "High- School—. - 

Illinois, Turnover among Secondary 
Teachers in— 

Immersion Refractometer, The Determina- 
tion of Ethyl and Methyl Alcohols in 
Aqueous Solutions by the— 

Immunity to Disease, Studies 
Theories of—(CN 

ine of the Teacher and of Teaching, 


Upset 


Improved Victor Meyer Molecular-Weight 
Apparatus, An— 

Improved Volumetric Flask, An— 

Inaugural Add 

Inaugural Address of the President of the 
University of Chicago 

Increase of High-School Students in New 
York City, The—(CN) 

Independent College, Function of the—.... 

Independent University, The Function of the 
College in the— 

INDEX, CARD—FOR THE JOURNAL OF 
CHEMICAL EDUCATION 

INDEX TO Book REVIEWS IN 1930, AN—.. 


2455 


2088 
570 
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iatioge-tm, Hoosier Educational Facili- 


tie 
Inpiana SECTION OF THE A. C. S., SrUDENT 
MEETINGS OF THE— 
Indiana_ University’s New Chemistry 
Building (CN) 
Indianapolis, Some 
Laboratories in— 
Indianapolis Meeting, A. C. S. 
Chemical Developments Reported (CN). 
Photograph of Guests at Dedication of 
New Chemistry Building at Indiana 
University (CN) 
Photograph of Guests at Luncheon of 
Division of Chemical Education (CN) 
Preliminary Announcement (CN) 
Program (CN) 
Secretary’s Report 
Indicators, Distributing—See, DisPpENSING 
LABORATORY SOLUTIONS 
Individual Differences—See, A n Inter preta- 
tion of the Dalton Plan 
INDIVIDUAL LABORATORY INSTRUCTION IN 
GENERAL INORGANIC CHEMISTRY, 
More Errective—. II. AN Ex- 
PERIMENT ON MOLECULAR WEIGHTS. 
III. Tue Use or AN ELAstIc TASK... 
Industrial Aspects of Bromine and Its 
Compounds. . 
Industrial Chemical 


Chemical Research 


" Educational—See, 
CHEMICAL EDUCATION, INDUSTRIAL 
CONTACT, AND RESEARCH IN THE 
AMTIOCH PROGRAMS 6 «5 66cc c wcccens< 

INDUSTRIAL CHEMISTRY TEXT OF 1830, 

N—. SVIE 

Industrial Chemists Make Contact with 
University Research through Lectures 
at University of Chicago (CN) 

Industrial Courses, Private and Endowed 
Schools Offering Trade and—(B).. 

Industrial wg er Curriculum Prob- 
lems in—. C. SmitH (B) 

Industrial Wasention Section of the Buffalo 
Public School Survey (B) 

Industrial Fermentations, Some— 

Industrial Fermentations, Some Minor—.. 

Industrial Interest Shown in Maizolith, 
New Cornstalk Material (S) 

Industrial Museum Discussed by Congress, 
National—(CN) 

Industrial Research, Beneficent Arbiter of 

Industrial Research Laboratories of the 
United States, Including Consulting 
Research Laboratories. Bull. Nat. 
Research Council, No. 81. 

WEstT AND C. Hutt (B ) 

Industrial Research Methods and Workers. 

INDUSTRIAL SCHOLARSHIPS AND FELLOW- 
SHIPS 

Industries—See, 
Industrialist 

The Evaluation of Chemical Projects. . 

Industries, American Chemical—. Am meri- 

can Cyanamid Company 
The Brows CompGey.....ccccccccccees 
The Koppers Company 
Laclede-Christy Clay Products Company. 
The International Nickel Company 

Industries, Fermentations in the Food—... 

Industries, Thirteenth Exposition 
Chemical—(CN).. 769, 

INDUSTRIES AND THE RAw “MATERIALS IN 
MARYLAND, CHEMICAL—..... 

a In SouTH JERSEY, FRAG ‘MENTS 
OF 

Addendum (C) 
INDUSTRY, AGRICULTURAL WASTES IN—.. 
INDUSTRY, CHEMICAL—AND THE CURRICU- 


Mars: 


Industrx, Development of the Butyl-Acetonic 
Fermentation— 

Indusiry, Fused Silica in— 

Industry, German Chemical—(S) 


896 


764 
2108 
416 
2108 
984 
741 
1198 


769 
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Industry, History and Development of the 
Modern Yeast— 

Industry, Jubilee of Society of Chemical— 
(CN) 


Industry, Science and— 

Industry, Science and Modern— 

Industry, The Monds and Chemical—. 
Study in Heredity 

INDUSTRY, TRAINING CHEMISTS IN— 

INDUSTRY, X-RAYS IN THE SERVICE OF 
CHEMISTRY AND—IN 1931 

Industry during 1930, American Chemical— 

Industry during 1930, Developments in the 
Electrical—. 

Research 

INEXPENSIVE BuURET SuPPoRT, AN—. 

INEXPENSIVE STIRRING DEVICE FOR THE 
AWYALYTICAL LABORATORY, AN— 

—— WATER-COOLED CONDENSER, 

Influence of Attitude upon Transfer, The—. 

Influenza, Observations upon the Filterability 
of Bacteria. Including a _ Filterable 
Organism Obtained from Cases of—. . 

Initiative, An Office Seeker of Some—(C). 

Ink for Treatment of Burns Has Scientific 
Basis (S 

Inks, The Story of— 

Inorganic Chemistry, A Textbook of—. J. 
R. PARTINGTON 

Inorganic Chemistry, Laboratory 
struction in the Field of—. V. 
Nott (B) 

Inorganic Chemistry, Recent Advances in 
Physical and—. A.W. Stewart (B). 

Inorganic Chemistry, Synthetic—. A. A. 
BLANCHARD AND J. E. PHELAN (B).. 

Insanity—See, THE MeEpIcat ASPECTS OF 
PROTEIN DISTURBANCES 

Insanity, Artificial—.. 

Insanity, Oxygen Lack Produces Condition 
Like—(S) 

Insanity, The Colloid Chemistry of— 

Insanity a Matter of Colloid Chemistry 


N) 
Insect Foes and Allies, Our—(S) 
Insecticide Spray Also Carries Fungus 
Killer, Pine-Tar Oi 5 
In-Service Education of Teachers, The—... 
RNIN II 655 a 9:0, 555 5s, oot ay nce asec’ 
“‘INSPECTOR-PRESENT”’ VERSUS THE 
‘“THOUGHT- PROVOKING”? RECITATION 
METHOD, THE— 
Institute of International Education Con- 
ducts Student Conference (CN) 
—_- of Metals Will Meet in Switzer- 
and 

INSTITUTE OF PHysIco-CHEMICAL BIOLOGY 
IN Paris, THE— 

INSTRUCTIONAL DEVICES IN ELEMENTARY 
CHEMISTRY, SOME— 

—- Material for the Small Labora- 


ory 
Pn ae Makers of the Eighteenth Cen- 
tury, Some Scientific— 
Instrument Tests Tender Steaks (S) 
Instruments for Measurements, New— 


Insulating Board and Paper—See, AGRI- 
CULTURAL WASTES IN INDUSTRY 
Insulation, Paper and Air Suggested as 

Ice-Box—(S) 
Insulator for the Hot Water Bottle, A New—. 
Insulator Patent, College Gets Benefit 


Determination of the Molecular 
Weight of—.. 
INSULIN SUBSTITUTES, “Tur CHEMISTRY OF 
Somr SuGGESTED— 
= Getting the Student to Use His 


Intellectual Life in Colleges. . 
Intelligence, California Scientist “Defends 
Human—(S) 


Intelligence Tests Criticized by Psy- 
chologist ( 

“Intensity”? and ‘‘Amount’’ of Chemical 
Research Activity in the World 

Intercollegiate Student Scientific Con- 
ference at Mount Holyoke (CN).... 

Interest (E) 

Interesting Sources of Natural Dyestuffs... 

sonnee Secretions and Human Well-Being, 

e—. 

International Atomic Weights—See, First 
Report of the Committee on Atomic 
Weights of the International Union of 
Chemistry 

International Bibliography 

International Congress of the History of 
Science and Technology, The—.. 

International Fellowships for ‘ica 


International Institute of Intellectual Co- 
operation (CN 

International Nickel Company, 
American Chemical Industries 

International Problems of Chemists, 


International Relationships in Chemical 
Manufacturing as Illustrated in the 
Development of a World-Wide Fixed 
Nitrogen Industry 

International Union of Physics to Meet in 
Chicago in 1933 (CN) 

International Union of Pure and Applied 
Chemistry—See, Some INTERNA- 
TIONAL PROBLEMS OF CHEMISTS 

Inter pretation of the Dalton Plan, An—... 

Introducing Chemistry (E) 

Introduction to Biochemistry, An—. 

J. WiLtraMs (B) 
Introduction to Chemistry, An—. 
IMM (B) 

Introduction to Organic Chemistry, An—. 
J. READ (B 

INTRODUCTION TO THE PRACTICE OF OR- 
GANIC CHEMISTRY, AN— 

Correspondence 

Introduction to the Principles of Physical 
Chemistry, An—. O. MAAss AND E. 
W. R. Sreacre (B) 

Introductory College Chemistry—See, 
THE PROBLEM OF THE ONE-YEAR 
CouRSE IN CHEMISTRY FOR THE GEN- 
ERAL CHEMISTRY STUDENT 

Introductory College Chemistry. 
HotmgEs (B) 

Introductory Course of Quantitative 
eae Analysis, An—. H. P 


T (B) 

Iodide. The ” Effects of Continued Adminis- 
tration of— 

TIodine—See, Discovered in California (S) . 
Found Useful as Tobacco Fertilizer (S). 
Methods for Detecting It in Soils (S)... 
Occurrence 
When You Need It 

Ionic Equilibria during Chemical 
actions, Supplementary Directions 
for Preparing Solutions for Demon- 
stration of Changes in—(C) 

Ionic-Electronic Method of Balancing Oxi- 
dation-Reduction Equations, The—... 

Ions in Hydrogen, Behavior of Positive—. . 

Iowa, Chemistry Research at the State 
University of —(CN) 

Iowa Placement Examinations, Chemisiry—- 
Revised 

Iowa State College—See, ny Gets 
Benefit of Insulator Patent (S) 

Ira Remsen Society of the School of Mines 
and Metallurgy, University of Mis- 
souri (CN) 

Iron, Early Test for Presence of—See, 
Testing of Substances among the 
Ancients 

Iron, Highly Purified—Obtained from 
Liquid Compound (CN 

Iron, Is Gray—on a New Basis? 
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Iron, Our Daily— 
Iron, Seamless, Endless Tube of Copper, 
Zine, or—Made by Electrolysis (S).. 
Iron, Too Much Lime Ties Up Soil—(S). 
Iron, Wrought—by New Process Promises 
"Much for the Industry 
Iron and Nickel, Earth’s Core Composed 
of Metallic—(S) 
Iron and Steel—See, A BrizF LESSON IN 
THE CHEMISTRY OF PiG IRON........ 
Iron, a Poster 
Journal References, Slides, 
Pictures, Club Programs 
Iron and Steel, Modern Alchemy in—. . 
Iron and Steel, Paint as a Protective Medium 


Motion 


fe 

Iron and Steel Institute to Join Institute 
of Metals in Visit to America (CN). 

Iron Carbonyl—See, Highly Purified Iron 
Obtained from Liquid Compound 
(CN) 

Iron in Diet, Pellagra May Be Due to Lack 
of—(C 

Iron Ore, Bog—See, FRAGMENTS OF EARLY 
INDUSTRIES IN SOUTH JERSEY 

Iron ey Swedish—: Mining and Trans- 


Iron ees of Iron Mountain and Pilot 
Knob, Laboratory Concentration of 
the Missouri—(S) 

Iron Pyrites, The Flash Roasting of— 

Is a HicH-ScHooL CHEMISTRY CLUB 


WortTH WHILE?..... 
Is Gray Iron ona New Basis? 
Is the Heavy Schedule an Incentive to Greater 


IN CouRSES IN GENERAL 
CHEMISTRY, THE STUDY OF— 

Isotopes, Radioelements and—: Chemical 
Forces and Optical Properties of Sub- 
stances. K. Fajans (B) 

Isotopes of Potassium, The—: Their Asso- 
ciation with Plant Life... .........05, 

Ivy Poisoning, Benzoyl Peroxide Treatment 


ISOMERISM 


J. T. Baker CHEMICAL ComPpANy ANA- 
LYTICAL RESEARCH FELLOWSHIPS FOR 
1931-32 P 


Jackling, Daniel C.—Utah Copper. ‘De- 
veloper, Wins Mining Honor (CN). 

Jamming Doors and Windows Combated 
by Government Scientists (S) 

Japan—See, Dr. von Weimarn Honored 
in Osaka (CN) 

First Conference on Chemical Educa- 

tion (CN) 

Jennings, Walter Louis—American Con- 
temporaries 

Jewelry, White Gold—..... pea es 

Jewett, Frank Fanning—See, | Regional 
Meeting of A. C. S. at Oberlin Coitlege 
CN 

Johns Hopkins University—See, National 
Fellowship Students at Hopkins Hear 
Baekeland Give First 1931-32 Dohme 
Lecture (CN). a 

THE QUALIFICA TIONS oF * CHEMISTRY 

TEACHERS IN COLLEGES AND UNI- 
VERSITIES...... 00+ ss eee esse cece 


JOURNAL ARTICLES IN TE ACHING EL E- - 
MENTARY COLLEGE CHEMISTRY, AN 
EXPERIMENT ON THE USE OF— 

JouRNAL oF CHEMICAL EpUCcATION—See, 
The First-Year Chemistry Course. 

JOURNAL oF CHEMICAL EpucaTIon, Card 
Index for the— 

JOURNAL OF CHEMICAL EpucaTION, Sub- 
scription Lists of the— 

JOURNAL OF CHEMICAL EpucarTION, State- 
ment hy Cash Receipts ar 1 Disburse- 
ment 

Jubilee of Society of Chemical Industry 
(CN) 


1202 


410 
540 


1201 
441 
143 


692 


1812 
1403 


2457 
1005 


2099 
2099 
1914 

170 
1238 
2457 


2238 
171 


747 
310 
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Jubilee Number, Special—Chemisiry & 
Industry (B) Rated’ > 

Junior College Developments, The saute 
cance to the Churches of the : 

Junior College Journal (S).. 

Junior High Pupils Lack Mathematical 
Concepts (S) 

Junior High- — Education, 
in—, 192 


Progress 


Dr.—Resigns Directorate of 
Science and Industry 


Kaempffert, 
Museum of 
(CN) 

Kaleidoscope for 1930, The Chemical—.. 

Kansas, University of—See, University of 
Kansas. 

Kansas Association of Chemistry, Physics, 
and General Science Teachers, The— 

Kansas Sr and Dyers’ Short 
Courses. C. HUBBARD (B) 

Kastner, Karl Wilheien Gottlob—See 

Kekulé, August—See. . 51, 

Kelly, Dr. Appointed to Office of Educa- 
tion (CN). 

Kepler, Johannes—, "1571-1630 

King Cotton 

King Cotton Has Dual Nature 

Kirchhoff Law—See, C. C. PERSON: 
PIONEER IN EXPERIMENTAL 
THEORETICAL THERMOCHEMISTRY.... 

Kirwan, Richard—, an Irish Chemist os ‘the 
Eighteenth Century 

Knife-Marked China 
Scientists (CN) 

Knowledge, Too Much— 

Koch, Dr.—Lectures at De 
versity (CN) retires 

Kodacolor Motion Pictures for the Amateur 

Kodalith Paper—See, DrawinG REPRO- 
DUCTION AND LANTERN SLIDE MAKING 

Koppers Company, The—. American 
ee re ee 


Paul Uni- 


Labels, Committee Report 
Laboratories, Industrial Research—of the 
United States, Including Consulting 
Research Laboratories. Bull. Nat. 
Research Council, No. 81. C. om 
WEST AND C. Hu LL (B). 
Laboratories, New 
ing for Miami Univ ersity (CN) 
Forbes Hall of Science, Yankton College 
(CN) 
Indiana University’s New Chemistry 
Building (CN). 392, 
Louise C. Buh! Hall of Science of the 
Pennsylvania College for Women 
CN 
Mackay Science Hall, University of 
Nevada (CN) 
McGregory Hall of Chemistry at Col- 
gate University (CN) 
Phillips Exeter Academy (CN) 
Laboratories Planned, New Soil Erosion— 
(CN) 
Laboratory, 
Smali— 
LABORATORY APPARATUS FOR ILLUSTRAT- 
ING GRAHAM’S EFFUSION LAW 
Laboratory Concentration of the Missouri 
Iron Ores of Iron Mountain and Pilot 
Knob (S) 
LABORATORY CouRSES, THE QUANTITATIVE 
TREND IN GENERAL CHEMISTRY—.. 
Laboratory Equipment, Can the Small High 
School Meet the Needs of a Modern 


Instructional Material for the 


Laboratory Exercises in General Chem- 
istry. . A. T1mMM ANp O. E. Scuupp 


Laboratory Fees—See, QUESTIONNAIRE 
Stupy oF CHEMISTRY FINANCES IN 
SoutH Dakota 

LABORATORY FEES, CHEMISTRY— 


1909 


1880 
179 


1358 
386 
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Laboratory Furnaces for High-Temperature 
ork 


Ledeen Hints, Some—(S) 

LABORATORY INSTRUCTION IN GENERAL 
INORGANIC CHEMISTRY, MORE EFFEC- 
TIVE INDIVIDUAL—. II. AN Ex- 
PERIMENT ON MOLECULAR WEIGHTS. 

III. THE Use oF AN ELastic TAsK. 

Laboratory Instruction in the Field of 

Inorganic Chemistry. V. H. Nov 


Laboratory Manual of Gas, Oil, and Fuel 

Analysis, A—. C. J. ENGELDER (B). 

Laboratory Manual of Organic Chemistry. 
L. F1isHer (B) 

L aboratory Manual of Physical Chemistry. 
A. . Davison anv H. S. VAN 
KLOOSTER (B) 

Laboratory Manual of Physiological 
Chemistry. M. BopANSKy AND M. 
Fay (B) 

Laboratory Manual for Beginning Chem- 
istry. G. L. FLetcuer, H. O. Smitu, 
AND B. HARROW (B).. 

Laboratory Manual of General Chemistry. 

N. Homes (B).. 

L aboratory Record Book of Qualitative 
Analysis. C. J. ENGELDER (B 

Laboratory Record Book of Quantitative 
Analysis. C. J. ENGELDER (B) 

LABORATORY REPRODUCTION OF THE VIS- 
CosE Process, A— 

Laboratory Supply ‘Companies. . 

LABORATORY TECHNICIANS, A Srupy oF 
THE NEED FOR JUNIOR—IN THE 
CHEMICAL INDUSTRY OF ESSEX 
County, NEw JERSEY. 

LABORATORY WORK. ADAPTING ORG ANIC — 
TO THE STUDENT 

Laboratory Work, Individual—See, Getting 
the Student to Use His Own Intellect... 

L aboratory Work, What Constitutes— 

L’Académie des Sciences—(E) . 4 

Laclede-Christy Clay Products “Company. 
American Chemical Industries— 

LaMer, Victor K.—See, Dr. LaMer to 
Visit Stanford University (CN) 

Laminated Glass, Manufacture and Charac- 
teristics of— 

Lamp, Mercury-Vapor Lamp—See, 
Triple-Spectrum Discharge Tube 

Lamp, The Use of a Hot Cathode Helium— 
as a Source of Monochromatic Light for 
the Polariscope.... 

Land-Grant Colleges and Universities (B). 


Lanta, Karl—, Nobel Prize W inner, 
1936 595, 
iano ‘A. C—Establishes Award for 
Fundamental Research (CN 
Langmuir, Irving—See, Atomic ie 
Welding 
E XPE RIME NTS WITH OIL ON WATER. 


Conon Power Tube (with Dr. A. 

Hull) 

Langmuir Prize to Pauling, 
of A. C.—.. oa ae ate 

Language, International—See, "Som E IN- 
— PROBLEMS OF CHEM- 
Ist, 

Lesane Said to Hinder Study of Per- 
sonality (S) 

Lantern Projections—See, 
Phase of Visual Education.. 

LANTERN SLIDE MAKING, DRAWING RE- 
PRODUCTION AND— 

Lantern Slides—See, APPLICATIONS OF THE 
SMALL CAMERA 

LANTERN SLIDES FROM CELLOPHANE 

Largest American-Made Telescope Mirror, 


First Award 


Neglected 


Missing Element Detected by New 
Method of Analysis (CN) 
Lavoisier—See 
Lavoisier. J. A. COCHRANE 


Last 
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2087 
1653 


850 
53 


173 
2096 


583 
1358 
1646 
2208 
1359 


2212 
381 


1435 
44 


Law of Cause and Effect, The Recent Change 
of Attitude toward the— 

LaWall, Professor—Appointed to League 
of Nations Committee (CN) 

LAws, VAPORS AND THE GAS— 

Laws for America’s Schools, New—(CN). 

LeBel, Joseph Achille—See. From _ the 
hae of Stereochemisiry. In Mem- 


< anaes 
* CHATELIER, THE SCIENTIFIC canemn 
or HENRY LovIs—... <euieele 
LEACHING CopPER FROM ITS ‘ORES. 
Leaching with Suction, Apparatus for Con- 
linuous— 
Lead, Tin and—See, Tin and Lead. 
Lead, Useful Information about—LrEap 
INDUSTRIES Assoc. (B) 
Lead sig Developments in the Production 


L sai Atoms—See, Atoms Are Wanderers 
Even in Solid Metal (S).. 

Lead Pencils, New Woods Sought for—(S). 

Lead Refining Process in Practice, The 
BGS: Tb eClt OLS ooo oi ce csteecs cee 

LEADERSHIP 

Leaf Cells, Some Aspects of the Chemistry 
of Green—.. 

League of Nations ‘Committee, Professor 
LaWall Appointed to—(CN 

League of Nations Sub-Committee of 
Experts, Dr. Duggan Appointed to— 

SN 


Learn, What Should College Students—?. 
Learning—See, Schoolroom Learning 
eo A — at St. Andrew’s Uni- 


Seven Principles—See, What Should 
College Students Learn? 

Learning Value of Some Motion Pictures in 
High-School Physics and _ General 
Science as an Illustration of a Simpli- 
fied Technic in Educational Experi- 
mentation, The— 

Leather, Tanning—for Special Services.... 

Leavened Concrete 

Lecture, Introductory—for a General 
Chemistry Course—See, WHy EVERY 
CoL_LeGeE Has A Course CALLED 
CHEMISTRY 1 

LECTURE DEMONSTRATIONS IN GENERAL 
CHEMISTRY 

LECTURE-DEMONSTRATION OZONIZER 

Lecture Experiment with Liquid Oxygen, 

LECTURE EXPERIMENTS, THE PROJECTION 

LECTURE - DEMONSTRATION POTENTIOME- 
TER AND ITs APPLICATIONS TO RE- 
DUCTION POTENTIALS IN QUALITATIVE 
ANALysis, A— 

“‘Lecture-Recitation’’ Method of Education, 
The ‘‘ Board of Inquiry’’ versus the—. . 

Leeuwenhoeck, On the Trail of von— 

Leffman, Dr. Henry— 

Legal Chemistry—See, THE CHE MICAL 

Lehrbuch der allgemeinen Physiologie. 
GELLHORN and COLLABORATORS (B). . 

Leigh, Dr. Tewnes R.—Elected President, 
Association of Colleges of Pharmacy 
(CN) 

Lemon Juice, Study Preservation of—(S). 

Lenses, The Manufacture of Photographic—. 

Leprosy Now Attacked by Chemical War- 
fare (S) 

Lesson Plans—See, Shall We Plan Each 
NE eis 6.n wk ks 459 Coe eeee 

Leuconic Acid—See 

Leveling Bulb, A Precision— 

Levene, Phoebus A.—See, Gibbs Medalist 


Scientific Works 
Lewis, Gilbert—See 
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Lewis Has New Theory of Thermo- 
dynamics (CN) 

Libavius—See 

Liberal Arts, The—.. 

Liberal Arts College, Wh y the—?. 

Liberal Arts College in the State University, 


The 
Liberal Arts Colleges, Current Changes and 


Experiments in-—... eacald 
Liberal College, The Future of the— 
Liberal College and Human Values, The—. 
Liberalized versus Professionalized Subject 
Matter. How Can the Arts Colleges 


Libraries, The Carnegie Corporation List of 
Books for College— 
Libraries, Chemistry—, Committee Rages) 


Libraries, Statistics of Public, Society, pice 
School—(B) 

Library, The High-School 
1930-31. H. A. Wess (B 

LIEBIG LABORATORY AND LIEBIG MUSEUM 
IN GIESSEN, THE—.... 

Liebig’s Organic Analysis. Apparatus—See. 

Liebig’s Silver Mirror—See 

—— § STUDENT Days...............- 


Science—for 


Life, The Electronic Basis of- 
Life, Trans parent— 
Life Layer of the World, The—Correction 


100 Per Cent Efficient—Made but 

Not for Use (CN).. 

Light, Scattreed—in Liquid Reveals Its 
Molecular Structure (S).. 

Light, Under Invisible—... 

Light Accelerates Spoiling of Fats ( (S). 

Light Color Change Is Most Important 
Discovery of Raman, Hindu Nobel 
Prize Winner (CN).. 

Light for the Polariscope, The Use ‘of a a ‘Hot 
Cathode Helium Lamp as a Source of 
Monochromatic—. . 

Light | Standard, White-Hot Platinum Is 


light. 


Lighting—See, CHEMISTRY IN MINING... 
Lime Ties Up Soil Iron, Too Much—(S). 
Limestone, Humble Water Plant Makes 


Limestone, Mining—for Use in the Making 
of Beet Sugar 

Liourp AIR 

Liquid-Metal Industry, The Reviving—.... 

Lister, Lord—See, Opportunities om 

Listerine and Other Mouth Washes.. 


Little, 

Live, How Long Can We—?.... 

Living, A Voluntary Experiment 
Simple—. From $25,000 to $2000. . 

Load, The Student’s Working—... 

Locating Educational Information i in Pub- 
lished Sources. W.S. Monroe, T. T. 
HAMILTON, JR., AND V. T. Siti (B). 

Logarithms, Cologarithms, and Anti- 
logarithms, Non-Interpolating—(No. 
2). F. W. Jonnson (B) 

Long, Dr. Crawford W.—See, The Story of 
Anesthesia. . 

Louise C. Buhl Hall of ‘Science of the 
ma College for Women, 
The—(C 

Louisiana Pon aoe Society, North—(CN) 

Louisiana Section, C. S., Devotes 
Meeting to Study of Chemical Edu- 
cation Problems (CN). 

Low Student in General College Chem- 
istry, The— 

Lewtan "Hydrogen Production by Ammonia 
Dissociation 

Lubricants, Inorganic—. I. Amalgams.. 

II. Phosphoric Acid Mixtures 


Arthur D.—, Recipient of Perkin 
194 


2471 
44 
387 
2461 
1876 
1877 


1204 
387 


1650 

42 
1438 
1664 
2258 


1201 
1344 


183 


2455 


2100 
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III. Mixtures of Aqueous Liquids with 

Non-Reacting Solids 
1V. Lubricants for Temperatures above 

and below Normal 

Lubrication, Mineral Oils and— 

Luckhardt, Dr.—Speaks before Gorgas 
Medical Society, University of Ala- 

Lashesien Waste Less Than Supposed 
(CN 

é Professor—A warded 

Medal (CN) 


Mackay Science Hall, University 
Nevada, Dedication of—(CN)....... 

Maclean, John—Se 

Macmillan Table “Slide- Rule, The—. 
P. BALLANTINE (B) 

MAGAZINES, CHEMISTRY SCRAP Books 

Magnesium, Test Papers for Detecting—. . 

MAGNESIUM AND MANGANESE........... 

Magnesium Compounds in the United States. 

Magnesium Starvation Found to Cause 
Death (CN) 

MAGNESIUM wITH AciIps, A FRESHMAN 
EXPERIMENT? ‘THE REACTION OF—. 

Magnetic Separation Purifies Feldspar... 

Magnetism in Intense Cold, Cambridge 
University to Study—(CN) 

Magnetism Reveals Differences in Steel (S) 

Maizolith, Industrial Interest Shown in—, 
New Cornstalk Material (S) 

Maizolith and Pressed Board—See, AGRI- 
CULTURAL WASTES IN INDUSTRY 

Major Topic Organization of High-School 
Chemistry, Committee Report 22 

Make Synthetic Dyes at Home 

ne of Chemistry. E. J. Ho-myarp 
(B 

Making Grass Grow Earlier (S) 

MAKING POSTERS FOR CHEMISTRY 

Malaria, Mass Warfare on—Waged by 
Palestine Doctors (S) 

Malaria Remedies (S) 

Mallard, Francois Ernest—See.. 

Maltbie Chemical Company ‘Continues 
Research Fellowship at Philadelphia 
College of Pharmacy (CN) 

Manchester Literary and Philosophical So. 
ciety, The— 

MANGANESE, MAGNESIUM AND—. 

Manganese, Nickel, Cobalt, and—Journal 
References, Motion Pictures, Club 
Programs 

Manganese, The Réle of—-(CN)... 

Manganese Found Unnecessary for Growth 
of Green Plant (S) 

MAN-MaApE Gems. 

Manual for the Laboratory “Technician, 
Pyrex Bends, Bulbs, and Seals, A—. 
W. T. Levitt (B). 

Manufacture and Characteristics of ‘Lami- 
UNGER GEASS 3 os aaron cade gerd. 

sian of a Photographic Product, 


Ph of Photographic Lenses, The—. 

Manufacture of Rolled Plate, The—. 

Many Occupations Open to Those of Low 
Mentality (S).. 

Map of North America, “Chemical—(CN). 

Marcet, Alexander—See 

Marcet, Jane—See 

Marine Animals Analyzed to Learn Life 
Needs (S) 

Mark SHoutpD BE RAISED, 


Marks, College—and Remarks............ 

Marks in General Chemistry, A Study of 
the Reliability of Examination—(C) 

Mars: The Chemical Industrialist........ 

MARYLAND, CHEMICAL INDUSTRIES AND 
THE RAW MATERIALS IN— 

MARYLAND, DEVELOPMENT OF PHARMA- 
CEUTICAL CHEMISTRY IN— 





2520 


Maryland, University of—See, University 
of Maryland. 

Mass Action, AN EXPERIMENT ILLUS- 
TRATING THE LAW OF- 

Mass Education at College Leva. 

Mass Warfare on Malaria Waged by Pales- 
tine Doctors (S) 

Massachusetts Institute of Technology 


I in Dar Concepts, Junior High 
Pupils Lack—(S). 

Mathematics—See, Arithmetical and Alge- 
braic Processes as Sources of Student 
Dificulty in University Courses 

mee Chemistry Being Reduced 
to—(C 

*“MATHE =aieei IN THE SERVICE OF CHEM- 
— ”? INTRODUCTION TO SYMPOSIUM 


Mathematik fiir Biologen — Chemiker, 
Einfiihrung in die—. L. MICHAELIS 
B 


Matter, Solid—: WhatIsIt,and Why?.... 
MATTER, THE CONSTITUTION OF— 
Matter and Energy. An Introduction by 
Way of Chemistry and Physics to the 
Material Basis of Modern Civilization. 
CG. WENDT AND O. F. SmitH (B) 
McGregory, Joseph Frank—See 
McGrecory HALL oF CHEMISTRY 
COLGATE UNIVERSITY. cnenicecat 
McLenahan, Thomson, Ww Wood, * Pupin, 
and—Honored by Royal Institution 
(CN 
McMaster, Dr. —Completes Twenty- Five 
Years at Washington University (CN) 
McPherson, William—See, Portrait 
Visits Local Sections, A. C.S. (CN).... 
Measurements, Educational—See, Edu- 
cational Measurements. 
Measurements, Standards of—: 
History and Development 
Meat—See, Instrument Tests 
Steaks (S).. 
MEAT INDUSTRY, 
TION IN THE 
MEAT PACKERS, THE PURPOSE AND PLAN 
OF THE INSTITUTE OF AMERICAN—... 
Mechanical Models of Molecules Disclose 
Nature of Spectrum Vibrations (CN). 
Mechanism of Charcoal Activation, The— 
Mechanism of the Photographic Process, 
Th 


Their 
Tender 


Re SEARCH AND EpuCA- 


Mechanist Philosophy Upheld by Levene, 
Gibbs Medalist (CN).. 
Medal, Professor Lyman 
tical—(CN) 
Medals 
Copley 


Aw: arded ‘Op- 


Hughes 


Rumford..... 
Scheele 
MEDICAL ASPECTS OF PROTEIN DISTUR- 
BANCES, THE— 
Medical Education. Chap. XV. 
nial Survey of Education (B) 
Medical Education, The Costs of—. 
dents’ Expenditures 
Medical Students Need 
matics, English (S) 
Medical Weapons, War Gases Tested as— 
(S) 


Bien- 
Stu- 


Brains, Mathe- 


Medicinal Substances Employed by the 
South in the War between the States, 

Medicine, Early—See, The Nightshade 
Gatherers; Rhizotomi 

Medicine, a: a Silent Ally of Preven- 
tive—(S).. Lehi e ae ie er ate wage eS 
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2308 


: Metallurgy 


DECEMBER, 


Meeting of New York Alumni of Worcester 
Polytechnic Institute (CN).... 

Meissen Porcelain, The Early History of—. 

Melchett, Lord—See, An Obituary of Alfred 
Moritz Mond (The Right Honorable 
— Melchett, P.C., F.R.S.), 1868- 


Mellitic gf OE Eat 

Mellon, Andrew W. and Richard B.— 
Receive A. I. C. Award (CN) 

Mellon Institute—See, Industrial 
search, Beneficent Arbiter of Modern 
Progress 

wine Institute, Research on Fuel Economy 


Mellon I Institute, Ree on Paperboard 
Containers at—(C 

Mellon Institute, Poin on Synthetic 
Resin, Portland Cement, and Yeast 
at—(CN) 

Mellon Institute, Staff Changes at—(CN). 

Mellon Institute Announces Industrial 
Fellowship on Sugar (CN) 

Mellon Institute of Industrial Research, 
The Activities of—Pittsburgh, Penn- 
sylvania, U. S. 

Melting Points, Phosphoric Acid for De- 
termination of— 

Melting-Point Apparatus—See, An Electric 
Heated Thiele Tube 

Memory, Loss of—See, 
Caused by Disuse (S) 

Mendel—See 

Mendeléeff—See . 

Mendenhall, Dr.—Describes Changes in 
Behavior of Free Electrons (CN). 

Mentality, Many Occupations Open to 
Those of Low—(S) 

Merck and Co., Ine., Renews Analytical 
Fellowship at Princeton (CN) 

5 urification 
Quicksilver Mining in the U. S 
The Reviving Liquid-Metal Industry.... 

Mercury, Boiling—to Replace Electric 
— in New Refrigerating Method 
S) 

Mercury, Zinc, Cadmium, and—. 
sics of Science’ 

Mercury Vapor to Repl ace ‘Steam i in Large 
Power Generator (S) 

Mercury-Vapor Lamp, Substitute for— 
See, A Triple-Spectrum Discharge Tube 

Mesothorium—See, Missouri Chemists 
Refine Radium from Watch Paint (S). 

MESOTHORIUM, THE REFINING OF— 

Corrections 

Metal, Atoms Are Wanderers Even in 
Solid—(S).. Sua rater e ee 

Metal, Tantalum Carbide, A A New Cutting—. 

Metal Production and Refining, Operating 
Data on Electrolytic— 

Metal Tubing—See, Seamless, Endless 
Tube of Copper, Zinc, or Iron, Made 
by Electrolysis (S) 

Metal-Glass Seals—See, THE TECHNIC OF 
CoppeR-PyrEX TUBE SEALS...... 
Metallurgical Advisory Board Holds An- 
nual Meeting at Carnegie Institute 

of Technology (CN) 

Metallurgists and Chemists Handbook, 
i 3 M. LippELL, Compiler 


Forgetting Not 


(B) 
Metallurgy, 


Utah Research Fellowships 
in Mining and—(CN) 


Course, Pittsburgh Section, 

LS ae il Seansere—(C) 

Metallurey of Beryllium, The Chemisiry 

Mee ies” ‘Analysis ‘of | Materials of 
the Middle Bronze Age 

Metals, Cold of Liquid Helium Gives Very 
Conductive—(CN) 

Metals, Cosmic Rays Knock Electrons 
from—and Make Gas Conduct Elec- 
tricity 

Metals, Electrical Eye Separates—(S).... 
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Metals, Hard and Soft—Make Best Bear- 
ings (S) 

Metals, Iron and Steel Institute to Join 
Institute of—in Visit to America (CN) 

Metals, Precious—See 

Metals, Some Properties of Protective Films 


avy— 

Metals. The Determination of—with 8- 
Hydroxyquinoline 

Metals andgAlloys—See, THE ScreNTIFIC 
CAREER OF HENRY Louis LE CuHa- 


Conductivity—(CN) 

Metals Are Mixtures, Allison and Murphy 
Claim Seven Pure—(CN) 

Metals Boron and Aluminum, The—. 
Classic of Science” err er 

Metals in the Alkaline Earths, Discover- 

ing—. “A Classic of Science”’ 

Metals “That We Eat 

Metasilicate, Sodium—: 
Industrial Alkalies.. 

Methane—See, CHEMISTRY. IN MINING... 

Methanol, Dangers of—Not Limited to 
Beverage Use (S) 

Methanol Antifreeze on Health, Observations 
and Notes on the Effect of— 

Method, Project versus Routine—See, 
An "Experiment in Teaching Laboratory 
Psychology by the Project Method. 

Method, The Ionic-Electronic—of Balancing 


Its Place seeing 


Oxidation-Reduction Equations 
Method, The Scientific—.. 
METHOD FOR FILLING BuRETS BY Vacuum, 
A— 


METHOD IN PRACTICE, THE SCIENTIFIC—. 
METHOD OF DISPENSING QUALITATIVE 
Unknowns, A— 
Method of Education, The ‘Board of In- 

quiry’’ versus the “‘ Lecture-Recitation’’— 
Method of Filling a Siphon Barometer, A—. 
Method of Instruction for General Chem- 
istry—See, Some INSTRUCTIONAL DE- 
VICES IN ELEMENTARY CHEMISTRY... 
METHOD OF TEACHING CHEMISTRY, SOME 
ASPECTS OF THE UNIT— 
Methods, Teaching—, Objectives, 
Suggestions—See, AN EXPERIMENT 
IN TEACHING CHEMICAL ENGINEERING 

Centigrade - Fahrenheit Temperature 
Conversion (C) 

DEMONSTRATION EXPERIMENTS 
THEIR PLACE IN THE TEACHING OF 
CHEMISTRY 

Dispensing Qualitative Unknowns... ... 


Individual Laboratory Instruction..... 
Introductory Organic Chemistry 


Lesson in Chemistry of Pig Iron 
Periodic System and Atomic Structure. 


The ‘‘Inspector-Present”’ 
“Thought-Provoking”’ 

“A Way oF 

Abso- 


TEACHING SCIENCE AS 
LIFE” 
Methods for the Determination of the 


Methods of Breaking Emulsions Formed 
during Process of Ether Extraction... 

Methods of Preventing Foaming.. 

Methods of Teaching Be Properly Evalu- 


Methyl] Alcohol—See, Government Chem- 
ists Test New Anti-Freeze (S) 

Methyl Chloride—See, Acrolein Makes 
Refrigerant Safe (S) 

Must Develop Safe Refrigerants. . 

Methyl Freed for Tenth of Second, “Chem- 
ists Hail—(CN).. 

Methylene Blue—See, ‘An Electronic Ex- 
planation and H. ypothesis. . ‘ 


9992 
rr 4 


1005 
1807 


985 
1814 


382 
1200 


350 
1646 
1400 

902 

910 
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METRONOME, ELECTRIC—.. ‘ 

Miami University, Chemistry | ‘Building 
for—(CN) 

Michelson, Albert Abraham—(E)... 2109, 

Michigan, University of—See, University 
of Michigan. 

Michigan’s Alumni University (CN). 1655, 

Microchemistry and Microanalysis—See, 
The Seventieth Birthday of Friedrich 


Mahencamatniiocienihe Equipment at Cooper 
Union, New—(CN) 

Micro-Organic Derivatives 
Organic Analysis 

MIcrRosSCOoPE, A PRACTICAL HoT-STAGE FOR 


in Qualitative 


Microscope, Don’t Be Afraid of the— 
Microscopic Methods in Analytical Chem- 
istry 
Microscopy—See, 
Leeuwenhoeck 
Microscopy, Handbook of Chemical—. 
Vol. 2. Chemical Methods and In- 
organic Qualitative Analysis. E. 
M. CHamort AND C. W. Mason (B). 
Microscopy, Summer Course in Chemi- 
cal—at Cornell University (CN) 
Microscopy, Textile— 
Middlebury — Department Chimaen 
at—(C 
a Praktikum. F. Emicu(B) 
Milk Corrodes LS sme Sweet— (S) 
Millikan, Dr. Robert 


On the Trail of von 


Millions { in Sugar Due to Fertilizer (S).. 

Mine Warning, Smelly Gas Made Stand- 
ard as—(S) 

Mineral Oils and Lubrication 

Minerals, Rocks and—See, 
Hobbies (S) 

Minerals in Ashes of Honey (S) 
Minimum Equipment for High-School 
Chemistry, Committee Report... 

MINING, CHEMISTRY IN— 

Mining and Leip omane 2 Utah Research 
Fellowships in—(C 

Mining Limestone for Diss in the Making of 

eet 

Minnesota, University of—See, University 
of Minnesota. 

MINUTES OF THE MID-WINTER MEETING 
OF THE EXECUTIVE COMMITTEE OF THE 
DIVISION OF CHEMICAL EDUCATION OF 
THE A. C.S 

Mirror, Liebig’s Silver—See 

Mirror, The Largest American-Made Tele- 


Chemical 


HE 

Mirrors, Sikerine— 

Mississippi, Organizations Act on Educa- 
tional Situation in—(C 

Missouri, University of—See, University 
of Missouri. 

Missouri Chemists Refine Radium from 
Watch Paint (S) 

Missouri School of Mines (CN) 

Mitchill, Samuel L.— 

Moch, Ernst—See, Vi *hat Is a Quantum?.. 

Model, Birkeland-E yde_ Nitric Acid 
Plant—See, FERTILIZER FROM THE 
Arr. A PROJECT FOR CHEMISTRY 
STUDENTS AT THE SECONDARY-SCHOOL 
LEVEL 

Model of Ethyl Alcohol, Dynamical—.... 

Mope. WATER SOFTENER FOR CLASSROOM 


MODELS FOR USE IN TEACHING INORGANIC 
CHEMISTRY, ATOMIC—.. 

Models of Molecules Disclose Nature of 
Spectrum Vibrations, Mechanical— 


Modern Alchemy in Iron and Steel 
Modern Chemistry. C. E. Dutt (B).... 
Modern Developments in Printing 


761 
985 


760 
1403 
1901 


2090 
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Modern Textbook in Chemistry. 
STANNARD (B) 

Modern Theories of the Universe 

Modern Youth and the Research Spirit 

MODIFICATION OF THE STANDARD HIGH- 
ScHooL EXPERIMENT ON THE DE- 
STRUCTIVE DISTILLATION OF SOFT 


MopIFIED CLASSIFICATION OF ELEMENTS 
ADAPTED TO THE TEACHING OF ELE- 
MENTARY CHEMISTRY, 

MopIFIED PERIODIC CLASSIFICATION OF 
ELEMENTS ADAPTED TO THE TEACH- 
ING OF ELEMENTARY CHEMISTRY, A—. 

MopIFIED ViICcTOR MEYER APPARATUS FOR 
THE DETERMINATION OF MOLECULAR 
WEIGHTS 

Molecular Aggregation, Plasticity and Vis- 
cosity as Criteria of— 

Molecular Weight of Oxygen—See, QuAN- 
TITATIVE EXPERIMENTS IN ELEMENT- 
ARY CHEMISTRY 

Molecular Weights—See, More EFrrec- 
TIVE INDIVIDUAL LABORATORY IN- 
STRUCTION IN GENERAL INORGANIC 
CHEMISTRY. II. AN EXPERIMENT 
ON MOLECULAR WEIGHTS........... 

MOLECULAR WEIGHTS, MODIFIED VICTOR 
MEYER APPARATUS FOR THE DETER- 
MINAT‘ION OF— 

Molecular-Weight Apparatus, An Improved 
Victor Meyer— 

MOLECULAR-WEIGHT APPARATUS FOR THE 
BoILInG-PoINT METHOD 

Molecules, Fragile Gas—Rebound Un- 
changed from White-Hot Surface 

WNT 


Molecules, Mechanical Models of—Dis- 
close Nature of Spectrum Vibrations 


Molecules, Three-Dimensional—. ‘‘A Clas- 
sic of Science” 

Molecules as Much Smaller Than Man as 
Stars Are Larger, ne to Dr. 
Swann (CN). age : 

Mond, Alfred Moritz—Obituary. 

Monds and Chemical Industry, The—. 
Study in Heredity 

Monel Metal—See, THe Story oF NICKEL. 
ParT III. Ore, MATTE, AND METAL 

Money to Aid Research Offered American 
Scientists (CN)... 

Montana Section, A. ee S. (CN). 

Moore, Richard B. “Obituary 

More Errective INpIvipUAL LABORA- 
TORY INSTRUCTION IN GENERAL IN- 
ORGANIC CHEMISTRY. II. AN Ex- 
PERIMENT ON MOLECULAR WEIGHTS. 

III. THe Use or An Evastic Task. 

More Solid Carbon Dioxide Now Used 
than Any Other Form (S) .... 

Moreau, Charles— 

Morton, Bust of Dr. William T. G.—, First 
Demonstrator of the Anesthesia Caused 
by Sulfuric Ether 

Morton, William T. G.—See, The Story 
of Anesthesia 

Morveau, de—See 

Moseley—See 

Moser, Ludwig— 

Moss-Loman-Middleton-Hubbard General 
Chemistry Test (George Washington 
University Series) 

Motion Pictures, 

Amateur 

Motion Pictures, New Photographic Emul- 
sion Aids—(CN) 

Motion Pictures, Talking- —as an Aid in 
College Education. 

MorTion PICTURES, Tue EDUCATIONAL 
VALUE OF TALKING— 

Motion Pictures Available for Free Use 
in Educational Institutions (S) (C) 730, 

Motion Pictures in High-School Physics and 
General Science as an Illustration of a 
Simplified Technic in Educational 


San: The Learning Value 
of Some— 

Motor, A SIMPLE WATER-—............ 

Motor STIRRING APPARATUS............ 

Movies, New Color—Use Tiny Colored 
Squares (CN). 

Moving Pictures—See, The Ciné Scientist. 

MUFFLE FURNACE, ‘A New Type OF 
ELECTRICALLY HEATED— 

Murphy, Allison and—Claim Seven Pure 
Metals Are Mixtures (CN) 

Museum, National Industrial—Discussed 
by Congress (CN).. ; 

Museum in Haarlem, Teyler’ — 

Museum of Science and eeiedel The—389, 

Museums in Motion (S).. 

Music of Alcohol on Radio (CN). 

Musical Chords, ~~ Atom Vibra- 
tions Sound—(C 

MUSICIAN, cms BorRODIN: 


Correction. . Me ishacatls 
Must Develop Safe ‘Refrigerants. 
Mustard Gas—See, German War-Gas 
Pioneer Aids Search for Defense (CN). 
War Gases Tested as Medical Weapons 
Mustard Gas Contest, Award Not Made 
in—(CN) 
Narcotics—See, The Stars and the Night- 


Narcotics, Teaching Topics on—-.......... 
Narcotics, The Indispensable Uses of.— 
Introduction 

Abuse of Narcotics 

For Therapeutic Uses 

In Coughing 

In Diseases of ideas Tract... 

In Local Anesthesia. . ec netace 

In Medicine 

In Obstetrics and alia 

In Otolaryngology. . ae 

In Pateni Medicines. 

In Surgery. 

Professional Uses of Opium and Coca 


Psychotherapy as a Substitute for Nar- 


National Academy of Sciences.........177, 

National Advisory Committee on Educa- 
tion (CN) 

National Fellowship Plan of the Chair of 
Chemical Education at Johns Hop- 
kins University 

National Fellowship Students at Hopkins 
Hear Baekeland Give First 1931-32 
Dohme Lecture (CN) 

National Industrial Museum Discussed by 
Congress (CN) 

National Research Council, The—(S)..... 

Natural and Artificial Gums 

Natural Gas Products, New— 

Nature Almanac, The—(B) 

Nature of a Gas, The—. L. B. Loes (B). 

Navy Rids Airplanes of Deadly Gas 

Near East, AMERICAN INFLUENCES ON 
CHEMICAL RESEARCH AND Epuca- 
TION IN THE— 

Nebraska, A Study of Attendance in Certain 
Accredited High Schools of — 

Needs of the High-School Teacher—See, 
Helping the High-School Teacher 

Neglected Phase of Visual Education, / : 

Neodymium, Rare Element, Gives New 
Kind of Light (S) 

Nernst, Walther—(E)............... 419, 

Nerolidol—See, Recent Progress in the Field 
of Synthetic Perfumes 

Nevada, University of—See, University of 
Nevada. 

New Admission Requirements of the Uni- 
versity of California, The— 

NEw AMERICAN METHOD OF TEACHING 
GERMAN, THE— 


DECEMBER, 1931 


1680 
1204 


177 
1646 


1624 
575 
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New Anesthetic, Avertin or nr 
nol, Used in Eye Surgery (S) 

New Appointments by American Ceramic 
Society (CN) 

New Auto and Plane Fuel Proof against 
Dropped Matches (CN 

New Box of Wonders, A— 

New Bulletins on Operation of Colleges and 
Universities (CN) 

New Car Cooling System Uses Only Steam 
and Water (S) 

New at Club at Galloway College 
(C 


New AAS Substance Is Strong as 
Lye, but Not Violent (S) 

New Color Movies Use Tiny Colored 
Squares (CN).. 

New Device Lessens Fire Hazard in ‘Auto 
Accidents (S) 

New Director of Research for Central 
Scientific Company 

New Drug (Calcium Chloride) Relieves 
Pain of Lead Colic, Gallstone Colic 

New Educational Plan at the University of 
Chicago, The— 

New Fumigant for Grain Eliminates Fire 
Hazard (S) 

New Ice Age, The— 

New Industrial Chemical, 
Hydrofluoric Acid, A—(S 

New Instruments for Measurements (CN). 

New Insulator for the Hot Water Bottle, 
A— 


Anhydrous 


New Laws for America’s Schools (CN)... 
New METHOD OF SEPARATION AND DE- 
TECTION OF THE HALOGEN Ions IN- 
VOLVING THE USE OF CHLORAMINE-T, 


A 

New Methods Detect Iodine in Soils (S).. 

New Natural Gas Products 

New Pan-American Disease Menace An- 
nounced (S) 

New Photographic Emulsion Aids Motion 
Pictures (CN) 

New Pipet Viscometer, A— 

New Process Cheapens Production of 
Ultra-Violet Transmitting Glass (S).. 

New Pump Atomizes Oil to Raise It from 

Well Bottom (S) 

Research Project on Copper at 
Battelle Memorial Institute (CN). 
New Science Building at University of 

Nevada (CN).. 

Science Building for ‘the Phillips 
Exeter Academy (CN 
New Science Ship on Way’ to America 

(CN) 


New 
New 


New Secondary School, A—.. 
New Smelter, The—.. 
New Soil Erosion Laboratories Planned 


( 

New Steel Alloy Is Rustproof. 

New Type (OBJECTIVE) EXAMINATIONS 
IN H1GH-ScHOOL CHEMISTRY 

New Type or CHEMISTRY, A— 

New Type of Electrically Heated Mufile 
Furnace, A—.. 

New Unit of Atom Needed by Science (S). 

New Uses of Oxygen for Treating Diseases 

>N 


New Woods Sought for Lead Pencils (S).. 
New X-Ray Cancer Tests (CN) 
New hy 4 Cancer Committee Appeals for 


Newer ph ie BR The—.. 

Newspaper Still Well Preserved, Oldest 
American—(S) 

Next to Nothing (S) 

Nichols, William Henry— 

Nichols, William H.—Medal Award for 
1931 to Dr. Wilson (CN) 

Nickel, Cobalt, and Manganese—See, 
Journal References, Motion Pictures, 
Club Programs 
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Magnesium and Manganese 
Note on Precipitation of Nickel and 
Cobalt me GiB. ccc cccccsccccuces 
Tue Story or NIcKeL. PartI. How 
“O_p Nick’s’’ GNOMES WERE OuT- 
WEGTEe ccc nccwdecesacetsereuys 
PartTII. NicKEeELt COMES OF AGE.... 
ParTIII. Ore, MATTE, AND METAL. 
Nickel, Earth’s Core ‘Composed of Metallic 
Iron and—(S) 
Nickel, Sweet Milk Corrodes—(S) 
NICKEL, THE Story orF—. PartI. 
“Otp NIck’s’?’ GNOMES WERE OuT- 
WITTED 
Part II. Nicket COMES OF AGE..... 
ParTIII. Ore, MATTE, AND METAL... 
Nickel Alloys, Some Personal Experiences. . 
NICKEL AND COBALT AS SULFIDES IN 
QUALITATIVE ANALYSIS, A NOTE ON 
THE PRECIPITATION OF— 
Nickel Chrome Alloys (S) 
Nickel Company, The International—. 
American Chemical Industries 
Nickel-Clad Tank Cars for Caustic Soda.. 
Nickel-Copper Production in Canada 
Nightshade Gatherers, The—; Rhizotomi.. . 
Nightshades, The Stars and the— 
Ninth Colloid Symposium at The Ohio 
State University (CN).. ; 
Nirosta Steel, Unique Office ‘of—(S).. 
Nitrate Fields of Chile, Th 
Nitric Acid FERTILIZER FROM THE 
Arr. A PrRojecT FOR CHEMISTRY 
en AT THE SECONDARY-SCHOOL 


LEV 
Nitric eid Produced from Ammonia by 
Modified Pressure System.. 
Nitrogen—See, FERTILIZER FROM THE Arr. 
A PROJECT FOR CHEMISTRY STUDENTS 
AT THE SECONDARY-SCHOOL LEVEL... 
ia 2 A Survey of the World Position 


whecunis and Its Compounds—See, 
CoLorEpD AMMONIA FOUNTAIN 
An AMMONIA WORLD 
Demonstration: Ammonia and Destruc- 
tive Distillation 
Fertilizer from the Air.. 
Journal References, Slides, Motion Pic- 
tures, Club Programs. . 
Preparation of Liquid Ammonia. *°932, 
Nitrogen Dioxide—See, CHEMISTRY IN 


Nitrogen Fixation—See, International 
Relationships in Chemical Manufac- 
turing as Illustrated in the Development 
4 = —— Wide Fixed Nitrogen In- 


e— 

Nitrogen Research Award to Skinner, 
Willis, and Wilson, Chilean Nitrate 
of Soda—(CN) 

Nitrogen Tri-Iodide (S) 

Nitroglycerin—See, Hell Broth.. 

Nitrous Oxide—See, The Story. of Anes- 

Nobel Prize Winners.. Fischer, Hans (Sx) 

18: 

Landsteiner, Karl (CN).. 

Raman, C. V. (CN) 
See also, Frontispieces. 

Nobel Prize Winners, This Year's (1922)—. 

Noll Tests in General Inorganic Chemistry. 

Nomenclature—See, Some INTERNATIONAL 
PROBLEMS OF CHEMISTS 

NOMENCLATURE, THE STANDARDIZATION 
oF CHEMICAL— 

Nomenclature of Organic Chemistry, Some 
Remarks Apropos of the Project of 
Reform of the— 

Non-Interpolating Logarithms, Cologa- 
rithms and Antilogarithms (No. 2). 
F. W. JoHNson (B) 

Non-Metals, Some of the Unfamiliar—See. 

Non-MEtrALs, THE ACTION OF BASES ON—. 


177 
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Normal Amount of Teaching and Research. 

North Louisiana Chemical Society (CN)... 

Northeastern Section, A. C. S., Chemistry 
Broadcasts (CN).. 

Norton, Sidney A. —See, “THe History OF 
THE DEPARTMENT OF CHEMISTRY OF 
Tue Onto STATE UNIVERSITY 

Norway, Secondary Education in—(B). . 

Notation for Titre, Standardized—(C). 

NOTE ON THE PRECIPITATION OF NICKEL 
AND COBALT AS SULFIDES IN QUALI- 
TATIVE ANALYsIS, A— 

NOTE ON THE PREPARATION OF HypDRIODIC 
Acip, A— 

Note ON THE SELECTION OF ATOMIC 


Notebook Problem, The— 

Nothing, Next to—(S) 

Novet HicH-ScHoot EXPERIMENT 
HYDROGENATION oF O1Ls, A— 

Nowell, John William— 

Nucleus Electrons and Protons Paired in 
Atom—(C 

NuMBER SySTEM FOR SUGAR CONFIGURA- 


Nupercain, New Swiss Local Anesthetic =. 

Nutrition and Food Chemistry. 
Bronson (B) 

Nutritional Observations and Studies, His- 
torical Aspects of—See, Dr. Riggs Ad- 
dresses New York Professional Group 
of Alpha Chi Sigma (CN).. 

Nuts, Shelled—Often Form Soap Deposits 
in Glass Containers (S) 


Oberlin oT 
A. at— 


Oberlin College, 
Writing in— 
(OBJECTIVE), NEw-TyPE—EXAMINATIONS 
In HicH-ScHoot CHEMISTRY. . 
Objective Examinations and Habits of 
1) ee ta rrnes Wire 
= Tests in General Science. J. R. 


Regional Meeting of 


Research and Productive 


E.F. VAN BUSKIRK, AND E. L. 


Objectives—See, Methods, Teaching—, 
Objectives, and Suggestions. 

Objectives of Education 

Observations and Notes on the Effect of 
Methanol Anti-Freeze on Health 

Observations on the Priming of Saline 


Observations upon the Filterability of Bac- 
teria, Including a Filierable Organism 
Obtained from Cases of Injluenza..... 

Occult Beginnings of Authentic Science, 
The—(S).. 

Occupations Open to Those of Low Men- 
tality, Many—(S).. 

Ocean Laboratory, Vale Expedition ‘to 

tudy in Natural—(C 

OporLEss HyDROGEN > ne "GENERA- 
TOR, AN—: AN ATTACHMENT IN- 
CLUDED FOR USE WITHOUT A Hoop... 

Odorless Varnish Recent Invention (CN).. 

Of Cabbages and Kings (E) 

Office Seeker of Some Initiative, An—(C). 

Official Directory of the British Chemical 
Plant Manufacturers’ Association (B). 

Ohio State Educational Conference, 
Eleventh—(CN 

Ohio State University—See, History oF 
THE DEPARTMENT OF CHEMISTRY 

Staff caanaes and Department Progress 


visting we to Teach in Summer 


Schoo! 

Oil, New Pump Atomizes—to Raise It 
from Well Bottom (S) 

Oil, Seeds of Rubber Tree Yield Valuable— 


Oil and Fuel Analysis, A Laboratory Man- 
ual of Gas—. C. J. ENGELDER (B).. 

Oil from Coal 

Om on WarTER, EXPERIMENTS WITH—.... 
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770 


768 


640 


608 
1172 
2302 
2457 


Oil Wells Are Tamed, How Wild— 

Ors, A Novet HicH-ScHoot ExpErRi- 
MENT IN HYDROGENATION OF— 

Oils, Lubricating—See, ZERO CoLp TEsT. . 

Oils, Mineral—and Lubrication 

Old High- School Ideals on the Dump 

Oldest American Newspaper Still Well 
Preserved (S) 

OLEFINE HypROCARBONS, A STUDENT 
EXPERIMENT ON THE—: THE INTER- 
CONVERSION OF ETHYLDIMETHYLCAR- 
BINOL AND AMYLENE; THE POLY- 
MERIZATION OF AMYLENE 

Oleic Acid, The Preparation and Properties 

of Highly Purified— 

On the Trail of von Leeuwenhoeck 

ee CouRSE IN CHEMICAL GERMAN, 


ONE-YEAR COURSE IN CHEMISTRY FOR 
THE GENERAL STUDENT, THE PROB- 
LEM OF THE— 

OprEN-HousE PROGRAM, A DIFFERENT—... 

Open-HousE ProGRAM, A SuCCESSFUL—. 

Operating Data on Electrolytic Metal Pro- 
_ duction and Refining 

The Story of the Use and 


Opportunities (S) 
Opportunities of the Federal Government in 
Research, The. 
Optical Activity and High Temperature 
Measurements. F. M. JAEGER (B).. 
Optical Properties of Substances, Radio- 
elements and Isotopes: Chemical 
Forces and—. K. Fayans (B 

Cee Dasa of Classes, Committee 
Repo: 

Order or EAST Ei of Recitation and 
Laboratory Work, Committee Report 

Ore, Concentrating the—.. 

Ores e, CHEMISTRY IN “MINING 

Orfila, M. J. B.—See 

Organic Analysis, Micro-Organic Deriva- 
tives in Qualitative— 

— Analysis Apparatus, Liebig’s— 

Cnsndia and Biological Chemietzy, Essen- 
tials of—. WERTHEIM (B 

Organic FA A pecans Ex- 
PERIMENT ON THE OLEFINE HypDRO- 
CARBONS 

Organic Chemistry, A Shorter Course in—. 

. C, CoLBERT (B) 

Organic | Chemistry, An Introduction to— 
. Reap (B 

ORGANIC CHEMISTRY, AN INTRODUCTION 
TO THE PRACTICE OF—..........55+ 

Correspondence 
Organic Chemistry, 
Lewis (B) 

Organic Chemistry, Laboratory Manual 
of—. L. FisHER (B 

Organic Py Recent Advances in 


Fundamentals of—. 


Organic Chemisiry, Some Remarks A propos 
of the Project of Reform of the Nomen- 
clature of— 

ORGANIC CHEMISTRY, THE ELECTRON IN—. 
II. Bonps oF THE ETHYLENE TYPE 
AND Factors INFLUENCING DIRECTED 
ADDITION THEREAT 

Organic Chemistry, The Principles of—. 
J. F. Norats (B).. 

Organic Chemistry, The Progress of—1924- 
1928. IV. Heterocyclic Series 

Organic Compounds, A Simple Device for 
Illustrating on a Plane Surface the 
Projection Formulas of— 

Organic Compounds, Structure Symbols 

of — D. Hacxn (B) 
Organic ieaeeties Analysis, The Develop- 


ORGANIC LABORATORY WORK TO THE STU- 
DENT, ADAPTING— 
Organic Syntheses, Vol. XI. C. S. Mar- 

veL, Editor (B).. 
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Organic Syntheses Facilitated by Pressure. 

Organizations Act on Educational Situa- 
tion in Mississippi (CN) 

Orientation Course for Freshmen—See, 
Wuy Every Co.Liece Has a Course 
CALLED CHEMISTRY 1 

Osborne 

Osborne’s Work on Proteins—See, Some 
Aspects of the Chemistry of Green Leaf 


Osmium, Determination of — 

Osmosis, Diffusion,—and Osmotic Pressure. 

Osmotic Pressure, Diffusion, Osmosis, 
and—.. Sealhiare ie watt e wick marae wes 

Ostw ald—See.. 

OTHER OXIDES OF CARBON, THE— 

Other Than War 

Our Daily Iron.. 

Outstanding Educators. ‘Will ‘Pick Best 
Articles on Education (CN) 

Outstanding Improvement in Gas Analysis 
Apparatus, An—.... 

Oven, A DESIGN OF EXPERIMENTAL VAC- 
UUM—FOR TEMPERATURES LESS THAN 
300 DEGREES CENTIGRADE.......... 

Oxalic Acid, The Preparation of Anhy- 


Oxidation of Vegetable Refuse, Fatalities 
Due to Vitiated Air Produced by the—. 

OXIDES OF CARBON, THE OTHER— 

Oxygen—See, Some Bacteria Breathe 
Hydrogen, Not Oxygen (S) 

Oxygen, A Lecture Experiment 
Liqui 

OXYGEN, Caco DIOXIDE, AND CARBON 
MONOXIDE ON BLOOD, DEMONSTRA- 
TION EXPERIMENT SHOWING THE ErF- 
FECT OF THE GASES,— 

Oxygen, Liquid—See, Liourp AIR 

OXYGEN, QUANTITATIVE EXPERIMENTS IN 
ELEMENTARY CHEMISTRY. I. Dp- 
TERMINATION OF THE MOLECULAR 


with 


Oxygen, The Production of Electrolytic 
Hydrogen and— 

Oxygen for Treating Diseases, New Uses 
of—(C 

Oxygen Lack Produces Condition Like 
Insanity (S) 

Oysters Settle Down, Dose of Copper 
Needed to Make—(S) 

Ozone Preserves Color of Red Peppers (S). 

OZONIZER, LECTURE-DEMONSTRATION—. . 


Paint as a Protective Medium for Iron and 
GOR noo oie Rees Cea Hne Seen cs 

Paints—See, CHEMISTRY IN PREHISTORIC 
AMERICAN ARTS..... 

PALISSY, BERNARD—, 
TURY SCIENTIST 

Correction 

es in Chloride Detects Deadly Gases 

¢ 


SIXTEENTH-CEN- 


Pan-American Disease Menace 
nounced, New—(S) 

Pandemic Chemistry—See, A NEw Type 
or CHEMISTRY 

Paper—See, Oldest American Newspaper 
Still Well Preserved (S) 

Paper and Air Suggested as Ice-Box Insula- 
tion (S) 

Paper Chemistry, Research Fellowships and 
Scholarships Open at Institute of—.. 
ParerR InpuSstRY—See, FRAGMENTS OF 

EArLy INDUSTRIES IN SOUTH JERSEY. 
Addendum 
Paperboard Containers, Research on—at 
Mellon Institute (CN) 
Paracelsus—See, THE ICONOCLAST 
Parents Make Bright Children Fail in 
School Work (S) 
Parr, Samuel Wilson—(CN).... 
Pasteur—See 
Pathology of Some 
The— 


49, 
Industrial Poisons, 


SUBJECT INDEX. 


1402 
597 


VOLUME VIII 


Pann, Linus C.—See, First Award of 
A. C. Langmuir Prize to ) Pauling (CN). 
Peanuts: Elephant Food (S) 

Pedagogics, A Real Advance in—(D).... 
Pellagra May Be Due to Lack of Iron in 
Diet (CN) 
Pellagra Preventive, 
Good—($) 
Pencils, New Woods Sought for Lead—(S). 
Pennsylvania, University of—See, Uni- 

versity of Pennsylvania. 
Pennsylvania College for Women, 


Cottonseed Meal 


The 


Louise C. Buhl Hall of Science of the— 
c 


Pepper: 
Perchloric Acid. 


PERFUMES, RECENT PROGRESS IN THE 
FIELD OF SYNTHETIC— 

PERIODIC CLASSIFICATION OF ELEMENTS 
ADAPTED TO THE TEACHING OF ELE- 
MENTARY CHEMISTRY, A MODIFIED—. 

Periodic System—See, AN ATomic MopEL 
Contest FOR HiIGH-ScHoot Sru- 
DENTS... 

DO6OBEREINER’S 
NUMBERS 
PERIODIC TABLE, 


TRIADS AND ATOMIC 


Atomic STRUCTURE AND 


THE— 

Perkin, W. H.—An Aree of ‘Life 
and Work. : . 384, 680, 

Perkin Medal (CN). 194, 

Pernicious Anemia Cure Wins Popular 
Science Monthly Annual Award (CN). 

Person, C. C.: A PIONEER IN EXPERI- 
MENTAL AND THEORETICAL THERMO- 
CHEMISTRY 

Personal Relations of Teachers and Students. 

Personal Relations of Teachers with Fellow 
Members of the Faculty.. 

ahaa =p Language Said to Hinder 
Study of—(S) 

Petit See, Specific Heats and Atomic 

eight 

Pewee Seventy Years o; 

Petroleum, Some Chemical 
Origin of—.. ‘ 

PETROLEUM, Wuat Is—? METHODS FOR 
THE ISOLATION AND DETERMINATION 
OF THE CHEMICAL CONSTITUENTS OF 
Py tt oS eae rere 

Petroleum Industry as a Supply for In- 


Aspects “of ‘the 


pH, The Colorimetric oe Potentiometric 
Determination of—. I. M. Kor- 
THOFF (B).. re 
Pharmaceutical ‘Chemistry, | " Quantita- 
ive—. G. L. JENKINS AND A. G. 
DuMez (B) 
PHARMACEUTICAL CHEMISTRY IN MARY- 
LAND, DEVELOPMENT OF— 
Pharmacology—See, Opportunities (S)... 
Pharmacopeia, U. S.—See, IntRopuCING 
AN Otp Book To NEW FRIENDS...... 
Phase Rule Diagrams—See, Gtass, Its 
COMPOSITION AND PROPERTIES. 
Phenol Compound, ven, Paralysis 
Cause Discovered in—(S).. 
Philadelphia College of Pharmacy, Maitbie 
Chemical Company Continues Re- 
search Fellowship at—(CN).. 
Philadelphia College of Pharmacy ‘and 
ean Awards Graduate Fellowships 


Philips gi ER Academy—See, 
ience Building (CN). 

Proposed Changes in System (CN).. 
Philosophy of Grading, The— 
ahaa ny Theory—See, PreERRE AUGUSTE 


Richard Kirwan, an Irish Chemist of the 
Eighteenth Century 
Phosphate, Tristan: 
an 


Its Manufacture 
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ig. 2 and Superphosphates: A World 
‘vey 
Phosphoric Acid for Determination of 
elting Points 
Phosphoric Acid Mixtures—See, Inorganic 
Lubricants. II 
Phosphorus, Fish Blood Rich in—(S).. 
Phosphorus and Its Relatives—See, Fu- 
sible Alloys ....... 
Journal References, Slides, Motion Pic- 
tures, Club Programs 
Photochemical Equivalence 


Photochemistry, Second Report of the Com- 
mittee on—, Division of Chemistry and 
Chemical Technology, National Re- 
search Council 

Photoelectric Cell—See, 
Separates Metals (S) 

Photographic Emulsion Aids Motion Pic- 
tures, New—(CN) 

PHOTOGRAPHIC EMULSIONS, THE PREPARA- 


Electrical Eye 


The Mechanism of 
The 


Pasumeaetiie Sensitivity—See, THE PREP- 
ARATION OF PHOTOGRAPHIC EMUL- 


ieee phic Process, 
Manufacture 


Sestemesiee, puree The Color 
Camera's First Aerial Success 

Photography, The Science of— 

Photomicrographs—See, APPLICATIONS OF 
THE SMALL CAMERA 

PHOTOMICROGRAPHY 

Physical and Inorganic Chemistry, Recent 
Advances in—. A. W. Stewart (B). 

Physical Chemistry, A Textbook of Prac- 
tical—. K. FajJAns Anp J. Wist (B). 

PuysicaL CHEMISTRY, AN EQUILIBRIUM 
EXPERIMENT FOR AN INTRODUCTORY 
CouRSE IN— 

PHysIcAL CHEMISTRY, AN EXPERIMENT 
ON REFRACTIVE INDEX FOR THE 
CouRSE IN— 

Physical Chemistry, An Introduction to 
the Principles of—. O. Maass AND 

E. W. R. STEACIE (B) 

Physical Chemistry, Inutroductory—See, 
AN EXPERIMENT IN SECOND-YEAR 
COLLEGE CHEMISTRY 

Physical Chemistry, Laboratory Manual 
of—. A.W. Davison anv H. S. van 
KLoostTErR (B) 

Physical ne 
Science,—... 

rare * Chemistr istry, “Treatise on—. 
Iand Taytor, Editor or 

Physical All ae for Colleges. E. 
MILLARD (B) 

Physical Education, Hygiene and—. 
Chap. X. Biennial Survey of Educa- 
tion (B) 

Physical Methods and Measurements 

Physics, A Brief Course in—. a 
AND G. P. UNSELD (B) 

Physics, International vas of—to Meet 
in Chicago in 1933 (C 

Physics, Progress Report ns the Develop- 
a Teaching Units in High- 


Recent Advances in 


Physics, Recent—See, The Recent Change 
— toward the Law of Cause and 
ect 


'HE— 
Physics Teachers, American Association 
of—(CN) 598, 
Physics to Chemistry, The Relation of—.. 
Physiological Chemistry, Laboratory 
Manual of—. M. BopANSKY AND 
M. Fay (B) aie 
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Physiological Chemistry in the United 
States, The Development of—. R.H. 
CHITTENDEN (B) 

Physiologie, Lehrbuch der allgemeinen—. 
E. GELLHORN AND COLLABORATORS 


(B). 
Phytosterin—See, By-Products of Wood 
rule Studied by Swedish Chemists 


Pictet, M. A.—See 
Pictures, A Comparison of Colored and Un- 


Pictures, Depth Produced in—by New 
Screen Surfaces (S).. 
Pic po: A BRIEF LESSON IN THE CHEM- 


Pilgrim Trust, The—See, American Con- 
tribution to Royal Institution (CN). 

Pine Oil—See, By-Products of Wood Pulp 
Studied by Swedish Chemists (S).. 

Pine-Tar Oil Insecticide Spray Also Car- 
ries Fungus Killer 

Pioneer Drug Milling in the U. S 

i = Convenient Form of Gas Combus- 


Pipet Vincente, A New— 

Pittsburgh, University of—See, University 
of Pittsburgh. 

Pittsburgh Section, A. S. S. T. Sponsors 
Metallurgy Course (CN) 

Place of Adult Vocational Education in Our 
Public Schools, The— 

Place of the University in the Solution of 
Technical Problems, The— 

What Is a Quantum?.. 

Planning a New Chemistry Buildi 

Plant, Humble Water—Makes Much 
Limestone (S) 

Plant, Manganese Found Unnecessary for 
Growth of Green—(S) 

Plant, One-Celled—See, Crystal Changes 
Show How Rocks Develop (S) 

Plant a Sulfur Particles Fatal to Fungi 

Plant May Be Good Food Source, Strange 
Parasitic—(S) 

Plants, Conference for Investigators 
Interested in the Chemistry and 
Physiology of —(CN) 

Plants, Sulfur Fumes Poison—(S) 

Plants, X-Rays May Improve Useful—(S). 

Plaskon—See..... 

Plastic Age, The—. 

Plasticity and Viscosity as Criteria of 
Molecular Aggregation 

Plate, The Manufacture of Rolled—.. 

Platinum, White Hot—Is New Light 
Standard (S) 

Platinum Laboratory Ware, The Care of—. 

Plays—See, How Times HAvE CHANGED! 
A PLAYLET IN Two Acts 

Podrecznik Chemiji. S. PLESNIEWICZ 


Poison G Gas Patent, Public Gets Benefit 

of —( 

Poisoning, Arsenic— Widespread, Beauty 
Parlor Clippings Show ( 

— Benzoyl Peroxide Treatment of 


iy 

Poisoning, Careful Cooking Best Preven- 
tive for Food—(CN).. 

Poisoning, Food—and Poisonous Foods. . 

Poisoning, Ultra-Violet Light for Carbon 
Monoxide—(S) 


Poisoning Like Ivy, Brazilian Wood 
Causes—(S) 

Poisonous Principle of Insect Powder 
Traced (S) 


Poisons, 


(S). 
Polar and Non- Polar Compounds—See, 
Rough Spots in Teaching Chemisiry.. 
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Polariscope, The Use of a Hot Cathode 
Helium Lamp as a Source of Mono- 
chromatic Light for the— 

Polish Chemistry Text—See, Podrecznik 
Chemji. PLESNIEWICz (B) 

Poppy—See, Dope: The Story of the Use 
and Abuse of Opium 

Popular Science Monthly Award, Pernicious 
Anemia Cure Wins—(CN) 

Popular Science Talks, Vol. 8. I. GriFFITH, 
Editor (B) 

Porcelain, The Early History of Meissen—. 

Porter, Arthur L.—See, AN INDUSTRIAL 
Cuemistry Text oF 1830. A RE- 


PosITIONS OPEN IN VARIOUS COLLEGES 
AND UNIVERSITIES TO GRADUATE 
StruDENTS MAJORING IN CHEMISTRY. . 

Possible Utilization of Natural Gas for the 
Production of Chemical Products 

POSTERS FOR CHEMISTRY, MAKING 

Potash, Can the United States 4 Ttself 
from Foreign Dependence? 

Potash Center May Shift to Italy (CN)... 

Potash Independence, Are We Nearing—?.. 

Potash Mining Begun in Texas (CN) 

Potassium, The Isotopes of—: Their Asso- 
ciation with Plant Life 

Potassium Found to Give Off Rays Like 
X-Rays (S) 

a las Makes Sugar Cane Sick 


Potassium Silicates Are Preferred, When— 

Potentials, Methods for the Determination 
of the Absolute— 

POTENTIALS, REDUCTION—IN QUALITATIVE 
Anatysis, A LECTURE-DEMONSTRA- 
TION POTENTIOMETER AND ITs APpPLI- 
CATIONS TO— 

POTENTIOMETER, A LECTURE-DEMONSTRA- 
TION—AND ITs APPLICATIONS TO 
REDUCTION POTENTIALS IN QUALITA- 
TIVE ANALYSIS 

Potentiometric Determination of pH, The 
Colorimetric and—. M. Ko.tHorr 


B) 

Pottery—See, CHEMISTRY IN PREHISTORIC 
AMERICAN ARTS 

PotTTERY, CHINESE— 


Pottery, Arezzo—See, Boric Acid in the 
Glaze of the Sealed Vases of Arezzo... 

Pound-Molecular-Volume, The Concept 
of the—Correction (C) 

Practicable to Use Blast Furnace for 
Fertilizer Making (S) 

Practical Atomic Weights 1931 

Practical Forms of Siphon for the Labora- 


PracticaL Hot-STaGE FOR THE MICcRO- 


Practicing ‘the Principles We Teach 
PRECIPITATION OF NICKEL AND COBALT AS 
SULFIDES IN — en 
A NOTE ON THE—. a 
Precision Leveling Bulb, A 
Pre-College Guidance of ATish- School Stu- 
t 


Predicting the Scholastic Success of College 
Students. C. W. Opett (B) 

Prediction of Teaching Success, The— 

Pregl, Frits— 

PREMEDICAL EDUCATION, 
CouRSES IN— 

Pre-Modern Dyeing 

Preparation, Properties, and Uses of Glycerol 
Derivatives. PartII. Acetals, Amines, 
and Resins 

Preparation and Properties of Highly Puri- 
fied Oleic Acid, The— 

Pia of Anhydrous Oxalic Acid, 


Preparation of High- School Chemistry 
Teachers, Committee Report... .102, 

PREPARATION OF LIQUID AMMONIA. AS A 
LABORATORY PROJECT, THE— 


896 


358 


2088 
688 


2089 
1220 
743 
995 


SUBJECT INDEX. VOLUME VIII 


PREPARATION OF PHOTOGRAPHIC EMUL- 


PRESENT STATUS OF TEACHER TRAINING 
IN THE UNITED STATES 
Present Status of Theory and Experiment 
as to Atomic Disintegration and Atomic 
Synthesis. . 
hr of ‘Rubber Goods ‘by Antioxi- 
t. 


Preservatives, Color—See, Ozone Pre- 
serves Color of Red Peppers (S) 

Presidential Address, A. C. S.—See, Chem- 
istry and Education 


Peenee™, Organic Syntheses Facilitated 


Priestley, Joseph—See, Caricature 
PIERRE AUGUSTE ADET 
Royal Institution Meeting (CN) 
Priestley as a Pioneer 
a of Saline Waters, Observations on 
t 


Princeton, Merck and Co., Inc., Renews 
Analytical Fellowship at— Cc ‘ 
Principles of Organic Chemistry, The—. 
J. F. Norris (B) ‘ 
Principles We Teach, Practicing the—. 
Principles Which Should Govern Standards 
and Accrediting Practices, The—.... 
Printing, Modern Developments in— 
Private and Endowed Schools Offering 
rade and Industrial Courses (B)... 
Prizes—See, American Association (CN). . 
H. S. Bailey Prize in Analytical 
Caeeeny at University of Kansas 


Mustard Gas Detection (CN). 

1 183, 185, ‘595, ‘988, 

Prize Essay Contest, A. C. a See, Change 
of Rules, 1930-31 (CN) 

COLLEGES, AND NORMAL SCHOOLS AND 
STATE TEACHERS’ COLLEGEs, 
Winners, 1930-31 

High-School Contests, Summary (CN). 

High-School Winners, 1930-31 

Record of Achievement (E) 

REPORT OF COMMITTEE AT END OF 
Contssts, 1923-31 


PROBLEM OF THE ONE-YEAR COURSE IN 
er : FOR THE GENERAL STU- 
DENT, 

Producing Sulfur in Newgulf 

Production of Electrolytic Hydrogen and 
Oxygen, 

aaa CHEMICAL ENGINEERING AS 


Peis Ethics of the Teaching— 

Profession, The Census and the Teaching—. 

Professional. e, Ages of College and 
er Chemistry Teachers in the 


CHEMIST IN THE RUBBER PLANT : 
as ane Problems in Teacher Train- 


Desens Held by College and University 
Chemistry Teachers in the U. S. 

Earnings, Supplementary—of College 
and University Chemistry Teachers 
in the U.S 

Education Courses in Hours Taken by 
College and University Chemistry 
Teachers in the U. S 

National Fellowship Plan of the Chair 
of Chemical Education at Hopkins. . 

Qualifications of Chemistry Teachers. 

Salaries of College and University Chem- 
istry Teachers in the 

Systems of Sabbatical ‘Leaves a eat oto 6 a 

Teaching Experience in Public Schools 
of College and University Chemistry 
Teachers in the U. S 

Teaching Load of College Chemistry 
Instructors.... 


63 


737 
171 
470 
577 


71 
91 


- 63-106 


74 
1409 
72 
115 
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Professional Altruism (E) 

Professional Education of Teachers, Bien- 
nial Survey of Education in the U. S., 
1928-30. Chapter XIV (B) 

Professional Talents and Faculty Assign- 


Professions, Careers and—. W. J. GREEN- 
LEAF (B) 

Professor, The Improving College— 

Professor Fowler to Lecture at University 
of Wisconsin (CN) 

Professor Lyman Awarded Optical Medal 
(CN) 


By Appropriate Use of—(CN). 

Professors, Our Hermil—. 

Professors Davis and Cleveland to Lec- 
ture at Western Reserve Summer 
Sessions (CN) 

Professorships, Research— 

Progress, The Chemical Road to— 

~—— in Flotation Practice and Equip- 


nt 
ovaane ~ "paul ead School Education, 
1929- - 


Progress wy American "Chemistry | since > the 
Outbreak of the World War, The—.. 

Progress of Organic Chemistry, The— 
924-28. IV. Heterocyclic Series... 

Progress of Radioactivity, The— 

Progress Report on the Levelopment 
Teaching Units in  High-School 


Progressive Education, What Do We Mean 
by—? 


PROJECT FOR CHEMISTRY STUDENTS AT THE 
SECONDARY-SCHOOL LEVEL, FERTILI- 
ZER FROM THE AIR, A— 

Project Method, An Experiment in Teaching 
Laboratory Psychology by the— 

Project Method in Research, The— 

Project to Accompany the Study of Gyp- 
sum and Cement, A 

Projectiles, Fastest Man- Made—Reported 
by Physicists (CN). Pe bee de kak 6 

Projection Apparatus—See, ‘Film Slides 
for Modern Visual Demands 

PROJECTION FORMULAS OF ORGANIC ComM- 
pounps, A SrmpLeE DEVICE FoR ILLUS- 
TRATING ON A P’ 

PROJECTION OF LECTURE EXPERIMENTS, 
THE—... 

Projects—See, A SciENCE FAIR 
APPLICATIONS OF THE SMALL CAMERA.... 
Atomic Models. 

Caffeine from Tea... 
CHEMISTRY ScrAP Books AND MAGA- 


Destructive Distillation of Soft Coal... 
Frasch Process for Mining Sulfur.. 
High-School Course in Photography. . 
Isa — School Chemistry Club Worth 


ee POSTERS FOR CHEMISTRY. , 
Preparation of Liquid Ammonia. . 932, 
— Process, Laboratory niennenel 


Projects, Research—on the Secondary- School 
Level Carried on in California Cities 
during 1929-30 

Propane as Liquid Gas Enters Isolated 
Kitchens (S). 

Properties, Formation ‘and—of Boiler Scale. 

Properties and Uses of Helium 

Proposed Changes in System at Phillips 
Exeter Academy (CN). 

Proposed Plan of Honors or Tutorial Work 
for Colgate, A 

Protective Foods. ‘‘A Classic of Science.”’ 

PROTEIN DISTURBANCES, THE MEDICAL 
ASPECTS OF—. 

Proteins—See, Some Aspects ‘of the ‘Chem- 
istry of Green Leaf Cells. 

Protons, Electrons and— Paired in Atom 
Nucleus (CN) 


Posten See, The Electronic Basis of 
Li, 


Pistlaniaal Effect of ce Warfare on 
Undertrained Troops, T. 

Psychology, An Experiment in Teaching 
Laboratory—by the Project Method. 

nee Gets Benefit of Poison Gas Patent 


widauiies, Educational— (B) 
206, 417, 608, 1244, 1910, 
Publications, Four Ways to Buy Govern- 
ment—(S). 
Publications, Record of Current—(B). 
206, 417, 1244, 1910, 2107, 
Publications of the Bureau of Educational 
Research, oy of Illinois (B).. 
Publications of the U. S. Office of Educa- 
tion Available Py 
Publications of the U. S. Office of Educa- 
tion of Special Interest to High-School 
Teachers (B) 
Pump, AN _ INEXPENSIVE, 
LABORATORY ASPIRATOR— 
Pump Atomizes Oil to Raise It from Well 
Bottom, New—(S) 
Pump for Air under Low Positive Pressures, 
A Simple— 
Pupil, Teaching the Bright—. 
AND W. Brown (B) 
Pupin, Thomson, Wood—and McLenahan 
Honored by Royal Institution (CN). 
Purdue University—See, History of Chem- 
istry and New Building (CN) 
Research Foundation (CN) 
Purification of Water by Electroésmosis... . 
PURPOSE AND PLAN OF THE INSTITUTE OF 
AMERICAN MEAT PACKERS, THE—.. 
Pyknometer, Cleanine— 
Pyrethrin—See, Poisonous Principle of 
Insect Powder Traced (S)........... 
Pyrex Bends, Bulbs, and Seals. A Manual 
for the Laboratory Technician. W.T 
Levitt (B). 
—— The Detection and Deter manuiion 


EFFICIENT 


Qualifications of Chemistry Teachers— 
Symposium: IN COLLEGES AND UNI- 
VERSITIES 

In SECONDARY SCHOOLS. . 

PREPARATION OF HIGH-SCHOOL | CHeM- 
ISTRY TEACHERS 

PRESENT STATUS OF TEACHER TRAINING 
In U 

TRAINING OF TEACHERS IN SERVICE.... 

QUALIFICATIONS OF CHEMISTRY TEACHERS 
IN COLLEGES AND UNIVERSITIES, 


QUALIFICATIONS OF CHEMISTRY TEACHERS 
IN SECONDARY SCHOOLS, THE— 

Qualitative Analyse mit Hilfe von Tiipfel- 
reaktionen. Theoretische Grund- 
lagen und praktischer Ausfiihrung. 
F. Feicr (B) 

Qualitative Analysis—See, Analysis 

QuauiTaTivE ANALysis, A  LECTURE- 
DEMONSTRATION POTENTIOMETER AND 
Its APPLICATIONS TO REDUCTION 
POTENTIALS IN— 

QUALITATIVE ANALysIs, A NOTE ON THE 
PRECIPITATION OF NICKEL 
COBALT AS SULFIDES IN— 

Qualitative Analysis, Handbook of Chem- 
ical Microscopy. Vol. 2. Chemical 
Methods and—. E. M. CHAMOT AND 
C. W. Mason (B) 

Qualitative Analysis, Laboratory Record 
Book of—. C. J. ENGELDER (B)..... 

QUALITATIVE ANALYSIS, THE USE OF 
ANION GRouP TESTS IN TEACHING— 

Qualitative Chemical Analysis. 
BRISCOE (B) 

Qualitative Chemical Analysis. 
CuRTMAN (B)..... 
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2457 
176 
1395 
2107 
2164 
2478 
206 
206 


608 
509 
608 
164 
1454 
2473 
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QUALITATIVE UNKNowNS, A METHOD OF 
DISPENSING— 

Quantitative Analysis—See, Analysis. 

Quantitative Analysis, Textbook of—. 
W. T. Hatt (B) 

Quantitative J. pabeoery | Record 
Book of—. C. J. ENGELDER (B 

Quantitative Analysis, The First Course 
in—. . H. Fisu (B).. 

Quantitative ‘Chemical Analysis, ‘An Intro- 
ductory Course of—. . TALBOT. 


Quantitative Chemical Analysis, Essentials 
— Laboratory Manual for 
Colleges. W. W. Scott (B) 
QUANTITATIVE EXPERIMENTS IN ELEMEN- 
TARY CHEMISTRY. . DETERMINA- 
TION OF THE MOLECULAR WEIGHT OF 


Quantitative Pharmaceutical Chemistry. 
(3) L. JENKINS AND A. G. DuUMEz 
QUANTITATIVE TREND IN GENE 
ISTRY LABORATORY CouRSE, THE—.. 
QUANTUM THEORY 
Quantum Theory, The—. F. ReIcHE (B). 
Quarrying Rock Asphalt in Texas. . 
Quartz—See, Neodymium, Rare Element, 
Gives New Kind of Light (S).. 
QUESTIONNAIRE STUDY OF CHEMISTRY 
FINANCES IN Soutu DAKOTA 
Quicksilver Mining in the United States.. 
Quiz Book for Kendall’s Smith’s College 
Chemistry, College Chemistry—. 
V. KING AND W. WADE (B) 


Radiation from Radioactive Substances. 
E. RUTHERFORD, J. CHADWICK, AND 
C. D. Exuis (B) 

RapiaTions, A TABLE OF— 

Radiations, More Powerful—Foreseen as 
30,000,000 Volts Are Predicted 

Rap1o, CHEMICAL EDUCATION BY— 


a. Expert to Study Education by— 
N 


( 

Radio and Electricity Speed Hardening of 
Steel (S) 

Radio as Friend of Freedom, Millikan 
Hails—(CN) 

Radio Committee, A. C. S. Appoints— 
Radio Talks—See, Chemistry of 
(B). ee 

Florida Section, CS: (CN). 
Northeastern Section, A. C. S. (CN). 
UNIVERSITY RESEARCH IN THE EXPERI- 
MENTAL SCEBNCRR. . oo 666 vce ese ene 
Radicactive eo New Check on 
Earth’s Age (S) 
Radioactive sn: la The ee 
of Mesothorium.. 1267, 
Radioactive Substance, “Collection of 
Emanation from—See, EMANATION 
APPARATUS 
Radioactive Substances, Radiations 
from—. E. RUTHERFORD, J. CHAD- 
WICK, AND C. D. EL is (B) 
Radioactivity, The Progress of— 
Radioelements and Isotopes: Chemical 
Forces and Optical Properties of Sub- 
stances. K. Fajyans (B) 
Radium and Its Relatives—See, EMANA- 
eee eee 
Journal Articles, Club Programs 
REFINING OF MESOTHORIUM. 
Radium and Radium Poison See. 
Missouri School of Mines (CN).. 
Radium at Foreign Price, Geolo;ist Be- 
lieves U. S. Could Produice—(S) 
Radium Decay (S) 
Radium from American Ores, Death of 
Richard B. Moore, Isolator of—(CN). 
Radium from Watch Paint, Missouri 
Chemists Refine—(S).. < ‘ 
Radium in Safety, Handling—. 


350 


1011 
2105 


1906 


1671 


1862 


1239 
307 
572 

1074 

1239 
171 


1624 
565 
1402 


199 
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Radium May Be Used in Vitamin Produc- 
tion (CN) 


ond 

Redes Rays Three Times More Effective 
than X-Rays (S) 

Radium-Poisoning Victims, 
Found Beneficial to—(S).. 

Rails, Faults Located in—Which Deceive 
the E 

Raman, Hindu Nobel Prize Winner, Light 
Color Change Is Most Important Dis- 
covery of —( 

Raman, Sir Venkata—See, Anniversary 
Meeting of the Royal Society (CN).. 

Raman Effect, The 

RAMAN SPECTRA, CHEMICAL APPLICATIONS 
or—. 

Raman Spectrum—See, “Music of ‘Alcohol 
on Radio (CN) 

5 Tantalum Carbide, 

Cutting Metal 

Ramsay, Sir William—See 681, 

Rapid and Efficient Method for Cleaning 
Distillation Flasks, 

Rapid Cooling / 1 pparalus, / a 

Rapip METHOD OF oF Apyu STING ANALYTICAL 
WEIGHTS, 

Rare Earths, Corium Group of— 

Rare Earths, Dr. B. S. Hopkins Lectures 
on Purification of-—(CN 

Rare Elements, The First of the—. 
Classic of Science.”’ 

Rasorite—See 

Rating of Teachers 

Ratings of High-School Teachers, An Analy- 
sis of Pupil— 

Rayleigh, Lord—See 

Rays, The Battle of the—(S) 

REACTION CHARTS 

REACTION OF MAGNESIUM WITH ACIDS, 
THe—, A FRESHMAN EXPERIMENT? 

REACTION VELOCITY EXPERIMENT, A—.. 

Reactions, Time—See, Data on Time Re- 
actions to Be Conducted by Students 
in the Laboratory 

REACTIONS, WHAT ARE CHAIN—? 

Reactions and Symbols of Carbon Com- 
pounds. T. C. Taytor (B) 

Reactions with Liquid Chlorine 

Readers, —— Students Found to Be 


Viosterol 


Real ys sl in Pedagogics, A—(D) 
Real — of University Education, The— 


) 

“Reasons” Woy My Mark SHOULD BE 
pS rrr er rrr er 

Recent Advances in Chemistry 

Recent Advances in Chemistry—See, The 
Progress of Organic Chemistry 1924- 
1928. IV. Heterocyclic Series 

Recent Advances in Physical ana _ 
Chemistry. A. W. Stewart (B 

Recent Advances in Science.......... G5 

Recent Advances in Science—See, 
Out the Old; Ring in the New 

Recent Advances in Science, Organic Chem- 
istry 

Recent . Advances in Science, Physical Chem- 


Recent Advances in the Chemistry of the 
Vitamins 

Recent Change of somen mee the Law 
of Cause and Effect, T 

Recent Developments in the ig TEE of 
Synthetic Resins 

Recent. Ideas in Atomic Structure 

RECENT PROGRESS IN THE FIELD OF 
SYNTHETIC PERFUMES 

Recitations, Multiple—See, 
STRUCTIONAL DEVICES IN 
TARY CHEMISTRY 

Reclaimed Rubber, A. J. MCPHERSON (B) 

Reclamation of Sewage 

Record of Achievement (E)......++-+++5 
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652 
1884 


986 
383 
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Record of vane Patuiee (B) 
417, 1244, 1910, 2107, 


Redman, Grasselli Medal to L. V.—(CN). 

Reduction of Sulfur Dioxide 

REDUCTION POTENTIALS IN QUALITATIVE 
ANALYysis, A LECTURE-DEMONSTRA- 
TION POTENTIOMETER AND ITs APPLI- 
CATIONS TO— 

Redyeing, Drycleaning and—Handbook, 
Including Laboratory Practice, Formu- 
— — and Tables. C. C. Hus- 


Refining Operations, The— 
REFRACTIVE INDEX FOR THE COURSE IN 
a CHEMISTRY, AN EXPERI- 


Seemaene, The Determination of Ethyl 
and Methyl Alcohols in Aqueous Solu- 
tions by the Immersion— 

Refrigerants, Must Develop Safe— 

Refrigerating Method, Boiling Mercury 
4 Replace Electric Motors in New— 

Refrigeration—See, Acrolein Makes Re- 
frigerant Safe (S 

By Water (S) 
The New Ice Age 

Refrigerators Heat California Building (S). 

Regional Meeting of A. C. S. at Oberlin 
College (CN) 

Registration in American Universities and 
Colleges, 1930, Statistics of— 

Relation of Physics to Chemistry, The—.... 

RELATION OF THE SCIENTIFIC “HUNCH” 
TO RESEARCH, THE—.. 

Relation of the University to “Problems “and 
Practices in Education, 

RELATIVE HIGH ABILITY OF THE CHEM- 
IstRyY GROUP IN COMPARISON WITH 
THE BIOLOGY AND Puysics GROUPS 
OF THE SECONDARY SCHOOL, THE—.. 

Relativity Passes Three Tests Declared 
Crucial by Einstein 

REMOVER, A StopcocKkK— 

Remsen, Ira—See 

Reorganization of Educational Work at the 
University of Chicago 

Report of National Advisory Committee 
on Education—See, An Historical 
Educational Document.. 

Report of the Commission on 2 Faculty “and 
Student Scholarship 

REPORT OF THE COMMITTEE ON CHEMICAL 
EDUCATION OF THE NON-COLLEGIATE 
Type. OBJECTIVE No. 1 

Report of the Committee on Preparation 
of High-School Chemistry Teachers. 

Report on the Development of Teaching Units 
in High-School Physics, Progress—.. 

Reprint, Smithsonian Institution—(B).. 

Requirements, College Entrance—See, 
Some Observations on Academic Tree 


Research, A. C. Langmuir Establishes 
Award for Fundamental—(CN) 


Research, A State Experiment in Chemi- 


179, 
An Air-Thermostat for Corro- 


cal— 
Research, 


Research, Industrial—, Beneficent Arbiter 
of Modern Progress 

Research, Industrial Chemists Make Con- 
tact with University—through Lec- 
tures at University of Chicago (CN). 

Research, Money to Aid—Offered Ameri- 
can Scientists (CN) 

Research, Normal Amount of Teaching 

n 
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2340 
2299 
741 


Research, Plea for—See, Heralds of Prog- 


Research, Publications of the Bureau of 
Educational—, University of Illinois 
B 


( 

“Research, Science—Requires Salesmen,”’ 
Subject of Dr. Bancroft’s Dedicatory 
Address at the University of Southern 
California (CN) 

Research, The Opportunities of the Federal 
Government in—. a 

Research, The Project Method in— 

RESEARCH, THE RELATION OF THE SCIEN- 
qTiric “HuNncH” ToO— 

RESEARCH, THE UNIVERSITY AND FUNDA- 


RESEARCH, UNIVERSITY—IN THE EXPERI- 
MENTAL SCIENCES 

Research Activity in the World, “Intensity” 
and ‘‘Amount”’ of Chemical— 

RESEARCH AND EDUCATION IN THE MEAT 
INDUSTRY 

Research and Productive Writing in Oberlin 


Research at Antioch College (S).. 

Research at the State University ‘of Towa, 
Chemistry—(CN).. 

Research Award, Chilean Nitrate of ‘Soda 
Nitrogen—to Skinner, Willis, and 
Wilson (CN) 

Research Bureaus in City School Systems 


Research Fellowships and Scholarships 
Open at Institute of Paper Chem- 
istry (CN) 

Research Foundation, Purdue—(CN).... 

Research Foundation of the University of 
Wisconsin (CN ies eT ere 

Research in Education, “Award Offered 
for—(CN) 

Research Laboratories, Industrial—of the 
United States, Including Consulting 
Research Laboratories. Bull. Nat. 
Research Council, No. 81. C. J 
WEsT AND C. Hutt (B). 


Research Methods and Workers, “'Indus- 


t 
Research on Paperboard Containers at 
Mellon Institute (CN) 
Research Professorships.. 
Research Project on Cop pper “at. Battelle 
Memorial Institute, New—(C 
Research Projects on the fA SL ioot 
Level Carried on in California Cities 
during 1929-30 
Research Reports from the Meeting of the 
A. C. S., Buffalo, August 31-Septem- 
ber 4, 1931 (CN).. 
Research Scholarships and Fellowships Sup- 
ported by Industry 
Research Shows Diet Not Responsible for 
ancer (S) 
Research Spirit, Modern Youth and the—.. 
RESEARCH STUDENTS IN CHEMISTRY, 1930, 
find SEVENTH CENSUS OF GRADU- 


neu Worker—See, Professional 
Talents and Faculty Assignments 

Researches on Synthetic Resin, Portland 
aan and Yeast at Mellon Institute 


Resin, Researches on Synthetic—, Port- 
land Cement, and Yeast at Mellon 
Institute (CN) 

Resins, Recent Developments in the Manu- 
facture of Synthetic— 

Resins, Synthetic—See, Manufacture.... 

Preparations, Properties, and Uses 

Retirement Funds for Teachers in Cali- 
fornia (CN) 

Reviving Liquid-Metal Industry, The—. . 

Revolt of the Biochemists, The— 
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Rhenium—See, Discovery and Properties. . 
New Source (S) 


Rheology, Second Annual Meeting of the 
ciety of —(C 
ae Some Fundamental Definitions 


Biedew Index 
Rhizotomi, The Nightshade Gatherers;—. 
Richards, Theodore William—Memorial 


Ringworm of the Feet 

Riot, Why Students— 

Ritchie, Samuel J.—See, THE Story oF 
NICKEL. Part I 

Robinson, R.—See, Anniversary Meeting 
of the Royal Society (CN) 

Robinson Vapor-Pressure Apparatus—See, 
THE DETERMINATION OF THE VAPOR 
PRESSURE OF GASOLINE. . 

i Prevented by Cooling Mine 


( 
Rocks, The Chemical ‘weed of—. 
WASHINGTON (B 
Rocks and ah nh Chemical Hob- 
bies (S) 
Rocks Develop, Crystal Changes Show 
How—(S 
Rocks Yield Secrets after Acid Treatment 
CN 


Roe-Hunt-Stubbs-Hubbard Organic Chem- 
istry Test (George Washington Uni- 
versity Series) 

Rogers, William Barton—Honored at Uni- 
versity of Virginia (CN) - 

Réle of Manganese, The—(CN) 

Romance of Science in Bygone London, 


Roscoe, Sir Henry—See Prof. H. B. Dixon. 
eg ey Too Much Lime Ties Up Soil 


Pow 
Rough ‘Spots in Teaching Chemisiry 
Royal Institution, American Contribution 


o—(CN) 

Royal Institution, Rumford and the—: 
Retrospect 

Royal Institution, Thomson, Wood, Pupin, 
and McLenahan Honored by—(CN) 

Royal Institution Meeting Devoted to 
Joseph Priestley (CN).. 

aa Anniversary Meeting 
(CN) 


New Year’s Honor List.. 
Rubber—See, Crystalline.... 
Insulator for the Hot Water Bottle 
NEWER THEORETICAL AND PRACTICAL 
DEVELOPMENTS 
Structure (CN) 
Sulfur, Determination [i a 
— of—. A Classic Inven- 


tion. ae 
Vulcanized with Trinitrobenzene. 
X-Ray Studies.. 
Rubber, Reclaimed—A. oe "MCPHERSON 


B 
Rubber, Science Penetrates Structures of 
ood and—(CN 
Rubber, Vulcanization of— 
Invention”’ 
Rubber Bricks, English Ride on—(S) 
Rubber Goods, Preservation of—by Anti- 
oxidants 
Rubber Milk 
RUBBER PLANT, THE CHEMIST IN o.. F 
Rubber Research, Progress in—(C 
eee: _ Seeds of—Vield V Nuuable 


Man-Mapve Gems 
ered Il, The Follies of Science 7 
lt 


’ 


of 
Rugs and Upholstery Fabrics, 
Clean—. C. C. HusBBArRpD (B)....... 
Rumford, Count—See, American Contri- 
bution to Royal Institution (CN).. 


SUBJECT INDEX. 


1648 
2253 
1201 


399 


VOLUME VIII 


Rumford and the Royal Institution; 
Retrospect 
Rumford Medal—See, Anniversary Meet- 
ing of the Royal ‘Society (CN 
Awarded Dr. Karl T. Compton (CN).. 
Rush, Benjamin—See 536, 
Russia—See, Soviet Children and Their 


Rutherford, Sir Ernest—See, rang a 
Meeting of the Royal Society pane 
Mentioned 
New Year’s Honor List of the Rosai 
Society 
Radium a Live Only Fraction of 
Second (S) 


Sabbatical Leaves, Systems of— 
Safeguarding against Deadly Gases 
Salaries in the City School Systems. . . 
Salaries of Chemical Engineers—See, 
CHEMICAL ENGINEERING AS A PRO- 


Salaries ‘of College and hs vag woad Chemis- 
try Teachers in the U. 

Salicyclic Acid—See, hh tinataanneeag - 

—_ Waters, Observations on the Priming 
O—ccccvees 

Salt, Sea—Causes Red Stain on Hides (S). 

Salts, Acids, Bases, and—See Acids, Bases, 
and Salts. 

Salts of Hermes, Seven— 

Sanitation—See, CHEMISTRY IN MINING. 

SAPPHIRES 

Sapphires—See, MAN-Mape Gems. . 

Scattered Light in Liquid Reveals Its 
Molecular Structure (S) 

Schedule an Incentive to Greater Effort, Is 
the Heavy—? 

Scheele, Karl Wilhelm— 

Scheele, The Collected Papers of Carl 
Withelm—. L. Dossin, Translator 


Scheele Medal (CN) 

Schleiermacher, Ernst C. F. A.—See 

Scholarship, Report of the Commission on 
Faculty and Student— 

ScHOLARSHIPS—See, POSITIONS OPEN 
Various COLLEGES AND UNIVERSITIES 
TO GRADUATE STUDENTS MAJORING 
IN CHEMISTRY 

Scholarships, Fellowships and—for Study 
in Foreign Countries Open to Amer- 
ican Students (CN) 

SCHOLARSHIPS AND FELLOwsnHIPs, IN- 
DUSTRIAL—. 

Scholarships and Fellowships “Supported by 
Industry, Research—.. 

Scholarships at Colgate University, Under- 
graduate—(CN 

School and the Community, The— 

Science, Engineering and— 

Science, Recent Advances in— 

Science, Second Digest of Investigations 
in ~ Teaching of—. F. D. Curtis 

ScrENCE, TEACHING—as ‘‘A Way OF 
LIFE”’ 

Science, The Beginnings of— 

Science, The Occult Beginnings of Au- 
thentic—(S) 

SOMME VORME IEE, oc viiicecsveewewcanxe 

Science and Industry 

Science and Modern Industry 

Science and the Supernatural.. 

Science Attacks Problem of Drug Addic- 


ScreNcE BuILDING FOR A LIBERAL ARTS 


Science Building for the ineennile Exeter 
Academy, New—(CN).. 

ScrENcE Farr, 

Science Hailed as Saving World from 
Starvation (S) 

Science Headquarters May Overshadow 
Westminster Abbey (CN) . 
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ee in Bygone London, The Romance 


Selene ¢ Lesson, Shall We Plan Each—?... 

Science Library for 1930-31, The High- 

hool—(B) 

Science Makes Marked Progress during 
1930 (D) 

Science Museum—See, Second Interna- 
tional Congress of the History of 
Science and Technology (CN) 

Science of Everyday Life, Workbook for 
Use with The—. E. F. VAN BuskiIRK, 
E. L. Smitu, AND J. R. WiLson (B).. 

Science of Photography, The— 

Science Penetrates Structures of Wood and 
Rubber (CN) 

Science Program, 
High-School— 

“Science Research Requires Salesmen,”’ 
Subject of Dr. Bancroft’s Dedicatory 
Address at the University of Southern 
California (CN) 

Science Ship on Way to America, New— 
(CN) 


Administration of the 


Science Source Material in College Libraries, 
History of— 

Science Talks, Popular—, Vol. 8. I. Grir- 
FitH, Editor (B) 

Science Teachers, Association 
Middle States and Maryland to Hold 
Meeting (CN) 

Science Teachers Warned against Pamper- 
ing Students (S) 

Science Teaching, The Work-Test Book Idea 


ScrENCES, UNIVERSITY RESEARCH IN THE 
EXPERIMENTAL— 

Scientific Attitude—(E) 

ScrENTIFIC CAREER OF HENRY LouIS LE 
CHATELIER, THE— 

Scientific Examination of an_ Historic 
Document, The— 

Scientific Method, The— 

ScrenTIFIC METHOD IN PRACTICE, THE—. 

Scientific Riddle Seen in New Weak 
Solutions (S) 

Score Card for General Chemistry Texts— 
See, EVALUATING GENERAL CHEMIS- 
TRY TEXTS 

Scrap Books AND MAGAZINES, CHEMIS- 


Screen Surfaces, Depth Produced in Pic- 
tures by New—(S) 

Sea Salt Causes Red Stain on Hides (S).. 

Seals, The Technic of Copper-Pyrex Tube—. 

Seamless, Endless Tube of Copper, Zinc, or 
Iron, Made by Electrolysis (S) 

Second Digest of Investigations in the 
aching of Science. F. D. Curtis 


Second International Congress of the 
raatory of Science and Technology 
CN 


Seconp Law AND Entropy, THE—. 
Secondary Education in Norway (B) 
Secondary School, A New— 
Secondary Schools in the United States, 
Accredited—(B) 
Secondary Teachers in Illinois, Turnover 
Secondary-School Chemistry—See, 
eral and Introductory Chemistry. 
Secondary-School Education—See, Com- 
a on the Relation of School and 


Colleg 
The Unintelieciual Boy.. : 
SECOND-YEAR COLLEGE CHEMISTRY, ‘AN 
EXPERIMENT IN—. 
SECRETARY'S REPORT—THE INDIANAPOLIS 
MEETI: 
Tue BuFrrsLo MEETING 
Secretions, Tie Internal—and Human Well- 


Being 
SECTIONING PROBLEM IN GENERAL CHEM- 
BOTRY, THB—...cccccccccces eae ees 


JOURNAL OF CHEMICAL EDUCATION 


987 
1645 


2107 
373 


Seeds of Rubber Tree Vield Valuable Oil (S) 

Segregation in Chemistry Classes—See, 
Wanted: Speed in Education 

SEGREGATION OF HIGH-SCHOOL CHEMISTRY 
PUPILS. . 

— or Atomic WEIGHTS, "A Note 


Selenium, y* Properties and Uses.. 

SEMINAR, AN UNDERGRADUATE— 

Sensiti vity, Photographic—See, 
PREPARATION PHOTOGRAPHIC 
EMULSIONS 

Serpentine—See, CHEMICAL INDUSTRIES 
AND THE RAW MATERIALS IN MARy- 


Serum Treatment, Find Way to Eliminate 
Danger in—(CN) 

Seven Salts of Hermes. . 

SEVENTH CENSUS OF GRADUATE RESEARCH 
STUDENTS IN CHEMISTRY, 1930, THE— 

Seventy Years of Petroleum 

Sewage, Reclamation of— 

x er erg Promises Usefulness 


Shelled Nuts Often Form Soap Deposits in 
Glass Containers -(S) . . 

Ship Fumigation, Foreign Experts ‘Study 
U. S. Methods of—(S) 

Shoes, Cemented—(S) 

Shorter Course in Organic Chemistry, A—. 
J. C. CoLBerT (B 

Show Window for the Chemistry Depart- 
me 

Showing Cadets How in Zoe 

Sidgwick, Nevil V.—(C 

Sigma Xi Chapter at gS University of 
Pittsburgh (CN) 

Significance to the Churches of the Junior 
College Developments, Th 

Silica—See, Crystal Changes Show How 
Rocks Develop (S) 

Silica Gel 

Silica in Industry, Fused— 

Silicates—See, Sodium Metasilicate 

Silicates, Sodium Aluminum—See, Wailer 
Softening: Some Properties of Certain 
Base-Exchange Materials. Partl.... 

Silicates Are Preferred, When Potassium— 

Silicates in the Patent Office 

Silicon, Boron, and Their Compounds— 
See, A Poster 

BERNARD PALISSY 
CHEMISTRY IN PREHISTORIC AMERICAN 


CHINESE POTTERY.. 
Gass, Its Composition" "AND. PRopP- 


References, Slides, 
Pictures, Club Programs 
Tue Borax INDUSTRY IN SOUTHERN 
CALIFORNIA 
Silk Industry—See, FRAGMENTS OF EARLY 
INDUSTRIES IN SOUTH JERSEY...1914, 
Silliman, Benjamin—See 
Smttman, EARLY PORTRAITS OF BENJA- 


Dr. Weiland 


Motion 


Silliman Lectures at Yale, 
Gives— 
Silver a Its Application to the Chemical 


nt 

Silver ia. Determination of—with Various 
Concentrations of Hydrochloric Acid as 
Precipitant 

Silver Mirror, Liebig’s—See 

Silvering Mirrors 

Simple, Individual Hydrogen Sulfide Gen- 
erator, A— 

Simple Buret without Faucet, A— 

SrmmpLeE DeEvICcE FOR ILLUSTRATING ON A 
PLANE SURFACE THE PROJECTION 
FORMULAS OF ORGANIC COMPOUNDS, 
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Simple Heat Experiments 
Simple Pump for Air under Low Positive 
Pressures, A— 
SimpLe WATER-MoToR , A— 
Sioux Valley Chemists’ Club Meets (CN). 
Siphon Barometer, A Method of Filling a—. 
aaa for the Laboratory, Practical Forms 


Sixty” Educational Books of 1930 
Size of Classes, Optimum—, Committee 


P' 

Skinner, J. J. (CN) 

Sky’s Blue Caused by Electricity from 
Sun (S) 

SLATE BLACKBOARDS, GLASS VERSUS—... 

SLIDE MAKING, DRAWING REPRODUCTION 
AND LANTERN— 

Slide-Rule, The ee Table—J. 
BALLANTINE (B 

Slides, A 7 cer ‘of Colored and Un- 
colored—, II 

Slides, Film—for Modern Visual Demands. 

Slides, Lantern—See, APPLICATIONS OF 
THE SMALL CAMERA 

SLipES, LANTERN—FROM CELLOPHANE... 

SLIDES AVAILABLE FOR USE IN CHEMISTRY 
CLASSES, VISUAL AIDS IN CHEMICAL 
EpuCATION. V, — 

Small Dose of Drug Makes People Tell 
Their Secrets (S).. 

Small Families Have Superior Children 


Smallpox, Germ of—Believed Found by 
English Scientist (S) 

Smelly Gas Made Standard as Mine Warn- 
ing 


Smith, Edgar Fahs—Memorial Collection 
at University of Pennsylvania (CN). 

Smith (Edgar Fahs) Birthday Lecture, Dr. 
Sidgwick to Give—(CN) 

Smith College, Tuition Increase at—(CN). 

Smith’s College Chemistry, College Chem- 
istry Quiz Book for Kendall’s—C. V. 
KinG AND W. WapE (B) 

Smith’s Introductory College Chemistry. 
J. KENDALL (B) 

Smithsonian Institution oe sae 

Smoke Abatement in U.S. A. 

Soap, Sulfur in—(S). 

Soap a Silent Ally of Preventive Medicine 


Soap and Water Valuable Germ Killers, 
Finds—(S) 

Soap Deposits in Glass Containers, Shelled 
Nuts Often Form—(S) 

Soca = * Chemical ened Jubilee of— 


Soddy, Frederick—. 1245 5, 

Sodium, The Preparation of Pow FP ¢ 

Sodium’ Acetate—See, Chemicals Send 
Yeast to Sleep (CN) 

Sodium Amytal—See, Small Dose of Drug 
Makes People Tell Their Secrets (S).. 

Sodium and Its Relatives—Journal Ref- 
erences, Slides, Motion Pictures, 
Club Programs. . ‘ 
Sodium Glutamate, Aji- -no-moto or—(S). 
Sodium Hydroxide——See, Nickel-Clad Tank 
Cars for Caustic Soda 
Sodium Hypochlorite—See, 
Water Purifier Prevents 
Foot’’ ( 

Sodium Metasilicate 

Sodium Metasilicate—See, New Cleansing 
Substance Is Strong as Lye, but Not 
Violent (S) 

Sodium Metasilicate: Its Place among 
Indusivial Alkalées........00c0ccece. 

Sodium Now Cheap as Iron (S) 

Soil, aoe Did Not Change Chemistry 
—_ 


Common 
“Athletic 


Soil on Mountain Tops More Acid than in 
Valleys (S) 


SUBJECT INDEX. 


2284 


2407 


739 
372 


2211 
762 
2078 


VOLUME VIII 


Soil Type Has Effect on Storage Life of 
Apples (S) 

Soils, Chemists Deal with Merest Traces in 
Analyzing—(S >) 

Soils, New Methods Detect Iodine in—(S). 

Solid Carbon Dioxide, More—Now Used 
Than Any Other Form (S) 

Solid Carbon Dioxide from Mexico 

Solid Carbon Dioxide haa ite to 
Distribution Problems. . 

Solid Matter: 

Solid State, X-Ray Studies po Baily 

SOLUBILITIES AND COLORS OF PRECIPI- 
TATES FOR USE IN A COURSE IN 
QUALITATIVE ANALYSIS, A TABLE OF— 

Solubility of Zine in Sulfuric Acid, The—. 

Solution, Heats of—See, Heats of Solution. 

Solution of the Jabir Problem. 

SoLuTIONS, DISPENSING LABORATORY—. . 

Solutions, Scientific Riddle Seen in New 
Weak } 

Solutions, The Conductivity of—C 

Solutions for Demonstration of Changes 
in Ionic E*nilibria during Chemical 
Reactions, Supplementary Directions 
for Preparing—(C) 

Solvents, The Petroleum Industry as a Sup- 
ply for Industrial 
SoL_v — THE HYDROGEN SULFIDE PROB- 

LE 
Some . d 


Some ASPECTS OF THE UNIT METHOD OF 
TEACHING CHEMISTRY. 

Some Chemical Aspects of the Origin of 
Petroleum. . 

Some Chemical Research Laboratories in 
Dr | CR er Apert pare 

Some Educational Questions 

Some Fundamental Definitions of Rheology. 

Some Heroes Who Deserve Attention 

Some Industrial Fermentations........... 

SoME INSTRUCTIONAL DEVICES IN ELE- 
MENTARY CHEMISTRY 

Some International Problems of Chemists. 

Some Laboratory Hints (S) 

Some Medicinal Substances Employed by 
the South in the War between the States 

Some Minor Industrial Fermentations.... 

Some Notable Women of Science (D) 

Some Observations of Academic Tree Sitting. 

Some Observations on the Practical Value of 
Talking Pictures in Visual Education. 

Some of the Unfamiliar Metals—See..... 

Some of the Unfamiliar Non-Metals—See. 

Some Properties of Protective Films on 


Some Recent Developments in the Chemistry 

of the Tubercle Bacillus 
Some Remarks Apropos of the Project of 
Reform of the Nomenclature of Organic 
Chemistry 

Some Scientific Instrument Makers of the 
Eighteenth Century 

SomME SPECTACULAR 
CHEMISTRY 

Something New in Foods.. 

Something New in Varnishes ‘(S). 

Sophomores May Be Given Uniform Ex- 

amination, All College—(CN) 

SOS from the Colleges. . aris 

Sound Films—See Films, Sound—. 

South, The—See, A nother Land of Promise. 
Cellulose Age : 
Chemical Products 
Chemical Progress and Prospects 
EFFECT OF CHEMISTRY ON ITS DE- 

VELOPMENT. . , 

South Africa, Copper Mines yee 

South African Gold Nearing Exhaustion 


ADMINISTRATIVE 


S) 
SoutH Carorina, AN 
Stupy ON THE TEACHING OF CHEM- 


ISTRY IN THE SECONDARY SCHOOLS 





2534 


SoutH DAKOTA, QUESTIONNAIRE STUDY 
oF CHEMISTRY FINANCES IN— 

South Dakota Academy of Science (CN). 

South Dakota Education Association (CN) 

Soviet Children and Their Schools 

Spain, Education in—See, THE EDUCATION 
oF SPANISH WOMEN IN CHEMISTRY. . 

Spalding, Dr. Lyman 

SPANISH WOMEN IN CHEMISTRY, 
EDUCATION OF— 

Spatial Arrangements of Atomic Systems 
and Optical Activity—See, Optical 
Activity and rc Temperature 
Measurements. M. JAEGER (B).. 

Special Jubilee ely Chemistry & In- 
dustry (B) 

Specific Gravity of Heavy Liquids, A Con- 
— Hydrometer for Determining 


he— 

Specthe Heats and Atomic Weights. ‘‘A 
Classic of Science’ 

SPECTACULAR EXPERIMENTS 
ISTRY, SOME— 

SPECTROGRAPH, CONSTRUCTION 
OPERATION OF A SIMPLE X-RAy—... 

SpectroscorpE, A CONVENIENT DEVICE 
FOR THE CALIBRATION OF A— 

Square Deals for Superior Students 

Staff Changes and Student Awards at 
Grinnell College (CN) 

Staff Changes at Mellon Institute (CN).. 

Stainless Steels and Iron—See, Nickel- 
Chrome Alloys (S) 

STANDARDIZATION OF CHEMICAL NOMEN- 
CLATURE, THE— 

Standardization of Weights, The— 

Standardized Notation for Titre (C) 

Standards of Measurements: Their History 
and Development 

Standing Room Only—If Any . 

Stanford University, Dr. init to Visit— 


IN CHEM- 


(CN) 

Starkey (or Stirk), Gonnge— Ses, Alchemy 
in Old New England (S) 

Stars and the Nightshades, The— 

Starvation, Science Hailed as Saving World 
from—(S) 

State Experiment in Chemical ~_—s 


in the— 
State University of Iowa, 
Research at the—(CN) 
STATEMENT OF CASH RECEIPTS AND Dis- 
BURSEMENTS, JOURNAL OF CHEMICAL 
EDUCATION 
STATEMENT OF CASH RECEIPTS AND DIs- 
BURSEMENTS, The Chemistry Leaflet... 
Statesmen, Educational—(S) 
Statistics—See, Fees, Laboratory— 
Preparation of High-School Chemistry 
Teachers 
Quantitative Experiments in First-Year 
Laboratory Texts 
Review Course for Low Student 
Sectioning Problem in General Chem- 
istry 
Teadies Training in the U.S 
Teaching Load of College Chemistry 
Instructors 
Technicians, Need for Junior Labora- 


Chemistry 


tory— 

Statistics of Private High-Schools and 
Academies (B) 

Statistics of Public, Society, and School 
Libraries (B) 

Statistics of Registration in American Uni- 
versities and Colleges, 1930 

Stator—See, Boiling Mercury to Replace 
Electric Motors in New Refrigerating 
Method (S) 

Refrigeration by Water (S) 

Sratus OF CHEMICAL EDUCATION IN UTAH 

Senror HicH ScHOOLS..... pratertaa intel 


JOURNAL OF CHEMICAL EDUCATION 


30 
515 


30 


203 
1909 


978 
1406 
929 


63 
115 
334 

2108 
2108 
748 


42 
883 


Status of Theory and Experiment as to 
Atomic Disintegration and Atomic 
Synthesis, Present— 

Steam, Mercury Vapor to Replace—in 
Large Power Generator (S) 

Steel, Iron and e, Iron and Steel. 


Steel, Iron and—Institute to Join Institute 
of Metals in Visit to America (CN).. 
— Reveals Differences in— 


Steel, Modern Alchemy in Iron and— 
Steel, Paint as a Protective Medium for Iron 


and— 

Steel, Radio and Electricity Speed Harden- 
ing of—(S. 

Steel, Unique Office of Nirosta—(S) 

Steel Alloy Is Rustproof, N. 

Steel Rails—See, Faults Located in Rails 
Which Deceive the Eye (S) 


Steels and Alloys—See, X-RAys IN THE 
SERVICE OF CHEMISTRY AND INDUSTRY 


Stereochemistry, From & History of—. 
Memory of J. A. Le Bel 

Stevioside—See, Plane * Vields Substance 
300 Times as Sweet as Sugar (CN).. 

oe (or Starkey), George—See, Alchemy 

n Old New England (S) 

Pn APPARATUS, MotroR— 

StrrriInc DEVICE FOR THE ANALYTICAL 
LABORATORY, AN INEXPENSIVE—.... 

Strorpcock REMOVER, A— 

Storage, Canned Fruit in Cold—Keeps 
Natural Color Better (S) 

Storage Bin for Laboratory Glassware 

Story of Anesthesia, The— 

Story of Chemical Apparatus 

Story of Inks, The— 

Story or NICKEL, THE—. PartI. How 
“Otp NIcK’s’’ GNOMES WERE OvuT- 


NIcKEL CoMEs OF AGE 
Part III. Ore, MATTE, AND METAL.. 
Strange Parasitic Plant May Be Good 
Food Source (S 
Structural Formulas—See, 
sional Molecules 
Structural Glass (S) 
Structure, Scattered Light in Liquid Re- 
veals Its Molecular—(S).. 
Structure, Waves of Electrons ‘Will ‘Tell 
of Crystal—(CN) 
StrRUCTURE OF ATOMS WITH PARTICULAR 
REFERENCE TO VALENCE, THE—. 
Structure of Matter—See, Solid Matter: 
What Is It, and Why? 

Structure Symbols of Organic Compounds. 
a HAcKH (B) 

Structures of Wood and Rubber, Science 
Penetrates—(CN) 

Strychnine, Disguising ened Taste of— 
with Yerba Santa (S) 

Strychnine Poisoning in Children 

Student Conference, Institute of Interna- 
tional Education Conducts—(CN)... 

StupENT EXPERIMENT ON THE OLEFINE 
Hyprocargpons, A—: THE INTER- 
CONVERSION OF ETHYLDIMETHYLCAR- 
BINOL AND AMYLENE; THE POLY- 
MERIZATION OF AMYLENE 

Srupent Gumpance. I. THE SELECTION 
AND SEQUENCE OF COURSES OUTSIDE 
THE MAJOR FIELD 

StuDENT MEETINGS OF THE INDIANA 
SECTION OF THE A. C. 

Student Scientific Conference at Mount 
Holyoke, Intercollegiate—(CN) 
Student Service, Conference of Inter- 

national—(CN ) 
Student’s Attitude Important to Success 


Three-Dimen- 





DECEMBER, 1931 


Vou. 8, No. 12 


Students, Good—Found to Be Rapid 
Readers (S) 
a Personal Relations of Teachers 
Mints hb edad westenneesses ee 
Students, Square Deals for Superior— 
Students’ Course at Chemical Exposition 
Highly Successful (CN) 
Students Dropped from a College of Educa- 
po ss A Study of the Scholastic Record 


STUDENTS IN CHEMISTRY, 
SEVENTH CENSUS OF GRADUATE RE- 


Students in New York City, The Increase 
of High-School—(CN) 

Students Influenced by What ‘‘Everybody 
Thinks’’ (S) 

Students Study, How Successful College—. 

Student-Teaching, Supervised—. A. R. 
MEap (B) 

Studies in Dual Emulsions 

Studies Upset Theories of Immunity to 
Disease (CN) 

Study, How Successful College Studenits—. 

Study, The High-School Attack upon the 
Problem of— 

Study of Attendance in Certain Accredited 
High Schools of Nebraska, A— 
Stupy oF ISOMERISM IN COURSES 
GENERAL CHEMISTRY, THE—..... 
Stupy OF THE NEED FOR JUNIOR Lasora- 
TORY TECHNICIANS IN THE CHEMICAL 
InpUsTRY oF Essex County, NEw 
JERSEY, A— 

Stupy oF THE RELIABILITY OF EXAMI- 
NATION MARKS IN GENERAL CHEM- 


Correspondence 
Study of the Scholastic Record of Students 
Dropped from a College of Education, 


yt 

Stupy OF THE TYPE AND NUMBER OF 
BALANCES ESSENTIAL FOR HIGH- 
Scuoo. Use, A— 

Study Preservation of Lemon Juice (S)... 

Subject Matter, Liberalized versus Pro- 
fessionalized—. How Can the Arts 
Colleges Supply Both? 

Sub-Normal Child—See, New York City 
Provision for Education for Excep- 
tional Children 

Subscription Lists of the JOURNAL OF 
CHEMICAL EDUCATION 

Success—See, Will the College Athlete 
Succeed in Business? (S) 

Success, Student’s Attitude Important 
to—(S, 

Success, The Prediction of Teaching— 

Success in School, Causes of Failure and—. 

Success of College Students, Predicting the 
Scholastic—. C. W. OpELt (B) 

SuccessFuL OpEN-House ProcramM, A—. 

Suction, Apparatus for Continuous Leaching 


Sugar, Citric Acid from—(S) 

Sugar, Mellon Institute Announces In- 
dustrial Fellowship on—(CN) 

Sugar, Millions in—Due to Fertilizer (S). 

Sugar, Plant Yields Substance 300 Times 
as Sweet as—(CN 

Suge Sae Sick, Potassium Lack Makes— 


Sugar Cane to Crystal Cube, From— 
Sucar ConricuraTions, A NuMBER Sys- 


Sugar ber sy Saves Life in Veronal 
Poisoning (S, 

Sugars—See, A CHANGEABLE CARBO- 
HYDRATE MOLECULE 

Chemicals Send Yeast to Sleep (CN)... 

SuLFIDES oF CARBON, THE— 

Sutrur, A DEMONSTRATION WORKING 
oe o OF THE FRASCH PROCESS FOR 


Sulfur “Colloidal—See, A NOoTE ON THE 
PREPARATION OF Hypriopic Acp.. 
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Sulfur and Its Compounds—See, Journal 
References, Slides, Motion Pictures, 
Club Programs 

Model of the Frasch Process for Mining 


NEWER ‘DHEORETICAL AND 
PRACTICAL DEVELOPMENTS 
Sulfur Dioxide, Reduction of— 
Sulfur Found Good for Alkali Soils (S).. 
Sulfur from Popocatepetl, To Take—(CN) 
Sulfur Fumes Poison Plants (S) 
Sulfur Gases—See, CHEMISTRY IN MINING. 
——aae INFLUENCES LIFE 


Sulfur in FS uif Producing— 

Sulfur in Rubber, The Determination of—. 
Sulfur in Soap (S) 

Sulfur Pactcls Fatal to Fungi of Plant 


Summer Course in Chemical Microscopy 
at Cornell University (CN) 

Summer Schools, Enrolment of Teachers 
in—(CN) 

Summer Study (E) 

Superatoms, Chemical Atoms and— 

Supernatural, Science and the— 

Supervised Student-Teaching. 
MeEap (B) 

Supervision, Changing and Conflicting Con- 
ceptions in— 

Supervision, Conclusions Derived from 
Experimental Studies on the Value of—. 

Supplementary Directions for Preparing 

lutions for Demonstration of 

Changes in Ionic Equilibria during 
Chemical Reactions (C) 

Sumnes Rigas CHEMICAL APPARATUS 


Biennial—of Education in the 
, 1928-30 (B) 244, 1910, 
Survey, British—of Chemistry—See, An- 
nual Reports on the Progress of 
Chemistry for 1930. Vol. 27 (B).. 
Survey of American Chemistry, Annual—. 
Vol. V. C. J. West, Editor (B ee 
Svedberg, The—, 1884-(E) 
Sweden—See, By-Products of Wood Pulp 
Studied by Swedish Chemists (S).... 
Swedish Iron Ore: Mining and Trans- 


OF 
Survey, 
U. 


Sweet Element. Discovering the—. 
Classic of Science’’ 

Sweet Milk Corrodes Nickel (S) 

Switzerland—See, Institute of 
Will Meet in Switzerland (CN) 

Symbols of Carbon Compounds, Reactions 
and—. T. C. Tayior (B) 

Symbols of Organic Compounds, Struc- 
ture—. I. W. D. Hacks (B) 

Symposium on Endocrine Therapy (CN). 

Symposium on MATHEMATICS IN = 
SERVICE OF CHEMISTRY 

Symposium on New Research Tools (oN). 

Symposium on QUALIFICATIONS OF CHEM- 
ISTRY TEACHERS......... 

SYNTHALIN......0000% 

Syntheses, Organic—. "Vol. “XI. 
MARVEL, Editor (B) 

Syntheses Facilitated by Pressure, Organic— 

Synthesis, Present Status of Theory and Ex- 
periment as to Atomic Disintegration 


Synthetic Activities of the Cell, The— 

Synthetic Antiseptic Is New Hookworm 
and Ascaris Remedy (CN) 

Synthetic Chemistry—Journal References, 
Slides, Motion Pictures, Club Pro- 
GRU teccece ; 

Synthetic Inorganic Chemistry. A. A. 
BLANCHARD AND J. E. PHELAN (B).. 
SyNTHETIC PERFUMES, RECENT PROGRESS 

IN THE FIELD OF—......+000: 
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Synthetic Resin, Portland Cement, and 
Yeast at Mellon Institute, Researches 


Synthetic Resins, Recent Developments in 
the Manufacture of— 
Synthetic Yarns, Elementary Chemistry and 
Manufacture of—... 
Syracuse University, Vocational Lectures 
for High-School Students at—(CN).. 
i 5 AMERICAN INFLUENCES ON 
CHEMICAL RESEARCH AND EDUCATION 
IN THE NEAR EAST 
SysTEMATIC ANALYSIS OF THE ANIONS, 


"ee 
Systems of Sabbatical Leaves 


TABLE OF RADIATIONS, A— 

TABLE OF SOLUBILITIES AND COLOR OF 
PRECIPITATES FOR USE IN A COURSE 
IN QUALITATIVE ANALYSIS 

Talc, Crystalline—. . 

Talc, Vermont a Notable Producer eae 

Talkies Become New Aid to Teachers (S). 

Talking Motion Pictures as an Aid in 
College Education. . 

Talking Pictures in V ‘isual Education, 
Some Observations on the Practical 


Tanning Leather for Special Services 
Tantalum (S) 
Tantalum Carbide, A New Cutting Metal. 
Tasteblindness—See, Every Third Person 
“Tasteblind’’ to p-Ethoxyphenyl- 
— an Intensely Bitter Chemical 
3) 


Taylorism—See, THe Scientiric CAREER 
oF HENRY Louis LE CHATELIER... 

Teacher, Helping the High-School— 

Teacher, The Enrichment of eeniennen in 
the Development of the—.. 

Teacher, The Ideal—... 

Teacher, The Importance ‘of ‘the—and of 
Teaching 

Teacher, The Status of the Secondary- 
School—See, Can the Teacher Justify 
His Job? 

Teacher, Undergraduate— See, Professional 
Talents and Faculty . Assignments 

Teacher, What Is a—? (S).... 

Teacher Exchange... 23, 

Teacher Retirement, € "urrent issues in —.. 

TEACHER TRAINING IN THE UNITED 
STATES, PRESENT STATUS OF— 

Teacher Training in the Use of Visual Aids. 

Teacher versus Textbook—See, DIvISsION 
or LABOR 

Teacher-Conducted vs. Pupil-Conducted 
Experiments in High-School Chemistry. 

Teachers—See, Our Hermit ne 

snipe L earning. 


‘Admtaiaivalion of the pee Seni 
Science Program. . 

Teachers, An Analysis of Pupil Ratings of 
High-School— 

Teachers, Association of Science—of 
Middle States and Maryland to Hold 
Meeting (CN) 

Teachers, Children Are More Alert than 
Their—(CN) 

Teachers, Graduate Student—See, THE 
TRAINING OF TEACHERS IN SERVICE. . 

Teachers, How to Know Good— 

Teachers, Personal Relations of—with 
Fellow Members of the Faculty 

TEACHERS, PREPARATION OF HIGH-SCHOOL 
CHEMISTRY— 

Teachers, Professional Education of—. 
Biennial Survey of Education in the 
U. S., 1928-30. Chapter XIV (B).. 

Teachers, Publications of the U. S. Office 
of Education of Special Interest to 
High-School—(B) 

Teachers, Rating of—. 


Teachers, Report of the Commission on En- 
listment and Training of College—.. 
Teachers, The District of Columbia Asso- 
ciation of Chemistry—Meets eae 

Teachers, The Employment of— 

Teachers, The High-School—of New York 
State (CN) 

Teachers, The In-Service Education of—.. 

Teachers, The Kansas Association of 
Chemistry, Physics, and General 
Science—(CN 

Teachers, Who Makes—Cranky?... 

Teachers Applying for Positions—See, 
How to Apply for a School and Secure 
Promotion. W. RUFFER (B) 

Teachers Club of New York, The Chem- 


TEACHERS’ COLLEGES, CHEMISTRY CUR- 
RICULUM FOR— 

Teachers for Secondary Schools, The Train- 
ing of Science— 

Teachers in California, Retirement Funds 
for—(CN) 

TEACHERS IN COLLEGES AND UNIVERSI- 
TIES, THE QUALIFICATIONS OF CHEM- 


Teachers in Illinois, Turnover among Sec- 


TEACHERS IN SECONDARY SCHOOLS, THE 
QUALIFICATIONS OF CHEMISTRY—. . 

Teachers in the U. S., Ages of College and 
University Chemistry—See.. : 

Teachers of General Science—See, ‘A 
Problem in the Teaching of General 


Teachers’ Manual and Key for Beginning 
Chemistry. G. L. FLetcuer, H. O. 
SMITH, AND B. HARROw (B) 

Teachers Warned — Pampering 
Students, Science—(S) . 

Teachers with Students, Personal Relations 


Changing Conceptions of Col- 


8 

Teaching, Evaluation of—See, Too Muck 
Knowledge 

Teaching, Homemade Talkies Aid Chem- 
istry— 

Teaching, Improved College—See, 
Improving College Professor 

Teaching, Student-, Supervised—. 
Meap (B) 

Teaching, ¥& The Importance of the Teacher 


Teaching, Training for College— 
Teaching Aids—See, Equation Writing, 
Formula Writing, and Valence 
PNR PROMI 6.6. 5:0. 5 5: 43.6 010. 6! orgie w grave 
Laboratory Supply Companies.. 
— Become New Aid to Teachers 


(S) 
THE First-YEAR CHEMISTRY COURSE. . 
The Work-Test Book Idea in Science 
Teaching 
a and Research, Normal Amount 


Teaching Bugaboos—See, Bugaboos in 


Teaching Chemistry, Rough Spots in—.. 

Teaching Experience in Public Schools of 
College and ie wand Chemistry 
Teachers in the U. 4 

TEACHING HiGh- eae " CHEMISTRY 

Teseaeea 2 IN AMERICAN HIGH ScHOOLS, 
Tue History or CHEMISTRY— 

Teaching Is Getting Better (S) 

Teaching Load for Chemistry Teachers—. 

TEACHING LOAD oF COLLEGE CHEMISTRY 
INSTRUCTORS, THE— 

Teaching Methods—See, AN EXPERIMENT 
IN EDUCATION 

SguaRE DEALS FOR SuPERIOR StTvu- 

DENTS..cccccesececce 
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TuHE “‘INSPECTOR-PRESENT’’ VERSUS THE 
““THOUGHT-PROVOKING”’ RECITATION 


TEACHING OF CHEMISTRY IN THE SECON- 
DARY SCHOOLS OF SouTH CAROLINA, 
AN ADMINISTRATIVE STUDY ON THE—. 

Teaching of Science, Does the—Make 
TGUG MESS SGLOMIGNGS 66; 6.0: 5 6: orca 6 6ns 0 43 

Teaching of Science, Second Digest of 
reine! in the—. Dd, Cc 
Tis (B 

Teaching , SREREES Ethics in the— 

Teaching Profession, Ethics of the— 

Teaching Profession, The Census and the—. 

TEACHING ScIENCE As ‘“‘A Way oF LIFE” 

Teaching Success. The Prediction of—.... 

Teaching the Bright Pupil. F. Apams 
AND W. Brown (B) ees 

Teaching Topics on Narcotics 

Teaching Units in High-School Physics, 
Progress Report on the Development of— 

Technic of Copper-Pyrex Tube Seals, The—. 

Technic of Extracting Liquids Which Form 
Emulsions, The— 

Technical Problems, The Place of the Uni- 
versity in the Sol ution o: 

Technological Works, Bibliography of 
French—(S) 

Technology and Material Progress 

Teeth, X-Ray Analysis of Bone and— 

Teetotalers Nth) Have 
Alcohol in Them (S) 

Tells of Tests for Drycleaning Fluid (S) . 

Tellurium, Garlic Smelling Metal, —Useful 
in Disease Treatment (S) 

Temperature, Highest—Produced 
Earth—See, Hot Spot (S) 

Temperature Conversion, Centigrade-Fah- 
PON isco cdcseveceneccess 727, 

Temperature of Solution, Adjustment of — 
See, An Improved Volumetric Flask... 

Terpenes, The—. Vol. The Simpler 
Acyclic and Monocyclic Terpenes and 
Their Derivatives. J. L. Simonsen 


(B) 
Test Papers for Detecting Magnesium 
Testing of Substances among the Ancients. . 


Tests, Chemistry: e, NEW-TYPE (Os- 
JECTIVE) EXAMINATIONS IN HIGH- 
ScHOOL CHEMISTRY. . 

Tests, Educational—for Use in Institutions 

of Higher Learning 

Tests, Intelligence—Criticized by Psycholo- 
gist (S) 

Tests in General Science, Objective—J. R. 
Witson, E. F. VAN BuskKIRK, AND E. 
L. Smiru (B) 

Text, AN INDUSTRIAL CHEMISTRY—OF 
1830. A REVIEW 

Textbook of Inorganic Chemistry, A—. 

. PARTINGTON 

Textbook of Practical Physical Chemistry, 
A—. K. Fayjans anp J. Wust (B).. 

Textbook of Quantitative Analysis. 

‘ALL (B) 
Textbook versus Teacher—See, Division 


Textile Industry, X-Rays in the— 
Textile Microscopy.. 
Textile Microscopy, "Elementary—. 
H. SKINKLE AND L. A. OLNeEy (B). 
Textile School, English—See, Examination 
in Textile Technology 
Textile Technology, Examination in—.. 
Textile-Laboratory Practice, Future— 
Textiles—See, Drycleaning and Redyeing 
Handbook. C. C. H 
How to Clean Rugs and Upholstery 
Fabrics. C. C. HuBBARD ( 
The World’s Clothing Supply 
Texts, EVALUATING GENERAL CHEMIS- 
TRY— 
Teyler’s Museum in Haarlem 
Thénard, Louis J.—See, Portrait.... 
The Metals Boron and Aluminum 
Theory of Electrodes, The—...... 


SUBJECT INDEX. VOLUME VIII 


Thermite, Demonstration on—See 

THERMOCHEMISTRY, - . PERSON: 
PIONEER IN EXPERIMENTAL AND THE- 
ORETICAL— 

Thermochemical Data, Uniform—See, 
SomE INTERNATIONAL PROBLEMS OF 
CHEMISTS 

THERMODYNAMIC CALCULATIONS 

Thermodynamics—See, THE SECOND LAw 
AND ENTROPY 

Thermodynamics, Lewis Has New Theory 
of—(CN) 

THERMOSTAT, A BAT 

Thermostat, ‘A Simple Electrically Con- 
trolled-— 


Air 
Thiele Tube, An Electric Heated— 
Third International Congress on Bitumi- 
nous Coal (C 
Thirteenth —- of Chemical In- 
dustries (CN).. . 769, 
Thompson, Benjamin—See, "Rumford and 
the Royal Institution; A Retrospect.. 
Thompson, Robert M M.—See, THE STORY 
or Nicket. PartlI 
Thompson, —— Boyce—-(CN) 
Thomson, J. J.—Se 
Thomson, ‘\aemen—the 
Thomson, Wood, Pupin, and McLenahan 
Honored by Royal Institution (CN).. 
Three-Dimensional Molecules. ‘A Classic 
of Science’ 
Thyratron Power Tube, Dr. Irving cae 
muir and Dr. A. W. Hull with the—. 
Timber—See, CHEMISTRY IN MINING 
Time Reactions to Be Conducted by Students 
in the Laboratory, Data for— 
Tin and Lead—See, Detection of Tin 
Group Metals 
Journal References, Slides, Motion 
Pictures, Club Programs 
bbe ce Pree ned ence 693, 
Tin Group METALS, Tue DETECTION OF 
THE—AND THEIR SEPARATION FROM 
THE CopPpER GROUP BY MEANS OF 
AMMONIUM MONOSULFIDE 
Tincture of Cinchona, The—. 
pound Tincture of Cinchona 
Tinplate Indusiry, The— 
— of Acids and Bases, Couples in 


se 
Titre, Standardized Notation for—(C). 

To Take Sulfur from Popocatepetl (CN. ye. 
Too Much Knowledge 

Too Much Lime Ties Up Soil Iron (S).... 
Tooth Enamel Consists of Apatite Crystals 


(S) 

Trade and Industrial Courses, Private and 
Endowed Schools Offering—(B) 

Train Bright Pupils for Leaders 

TRAINING CHEMISTS IN INDUSTRY 

Training for College Teaching 

Training of Science Teachers for Secondary 
Schools, The— 

Training of Students—See, CHEMICAL 
EpvucaTION, INDUSTRIAL CONTACT. 
- RESEARCH IN THE ANTIOCH PRO- 
GRA 


LU 

Training of Teachers—See, Showing Cadets 
How in Seattle 

TRAINING OF TEACHERS IN SERVICE, 


Transparent Life 

Transportation, Chemistry 

Treatise on Physical Chamiaaee. Vols. I 
and II. H.S. Taytor, Editor (B).. 

Tree Sitting, Some Observations on Aca- 


Tribron.oethanol, New a Avertin 
or—Used in Eye S 
Tribromoethyl Alsshel~ 


Triple-Spectrum Discharge Tube, A—.... 


749 
1680 
772 
387 
206 
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2455 
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TRIPS, sence — 
Triquinoy!|— 
Trisodium Phosphete: Its Manufacture and 


Trypsin—See, Crystals 
Enzyme Isolated (CN) 

Tube, A Triple-Spectrum Discharge— 

Tube, An Electric Heated Thiele— 

Tubercle Bacillus, Some Recent Develop- 
ments in the Chemistry of the— 

Tuition Increase at Smith College (CN).. 

Tulane University of Louisiana, Depart- 
ment News of the—(CN) 

Tung Oil in Mississippi 

Turkey—See AMERICAN INFLUENCES ON 
CHEMICAL RESEARCH AND EpDuCaA- 
TION IN THE NEAR EAST 

Turning Waste Vapors into Money 

Turnover among Secondary Teachers in 
Illinois 

Tutorial Work for Colgate, A Proposed Plan 
of Honors or— 

Two Ways of Improving the State Uni- 
versities 


Ultramarines—See, Optical Activity and 
High Temperature Measurements. F. 
M. JAEGER (B) 


Ultra-Violet Light—See, Under Invisible 
ight 


Ultra- Violet Light for Carbon Monoxide 
Poisoning (S) 

nae” Yoana Shows Up the Check Raiser 
(S) 


Ultra-Violet Transmitting Glass, 
Process Cheapens Production A a 

Uncle Sam Becomes Vocational Counselor. 

Under Invisible Light 

Undergraduate and Graft, The— 

Undergraduate Scholarships at Colgate 
University (CN) 

UNDERGRADUATE SEMINAR, — 

Unemployment Problem, The Home Eco- 
nomics Teacher Meets the— 

Unintellectual Boy, The— 

Unique Office of Nirosta Steel (S) 

Unit METHOD OF TEACHING CHEMISTRY, 
Some ASPECTS OF THE—. 

Unit of Atom Needed by Science, “New— 


Units in High-School Physics, Progress 
Report on the Development of Teach- 


Universe, Modern Theories of the— 

Universities, New Bulletins on Operation 
of Colleges and—(CN) 

Universities, Two Ways of Improving the 


University, The American—(E) 
University, The Function of the College in 
the Independent— 
University, The Liberal Arts College in the 
State—..... 
UNIVERSITY “AND” 
SEARCH, THE— 
University Chemistry Teachers in the 
ges of College and—See 
Education, The Real 


" FUNDAMENTAL 


University Need 
of—(S) 

University Education in the United States, 
The Growth of College and—(CN Y.. 

University of Akron, “penning Award to 
Student at—(CN).. BARS PERT ASEM 

University of Alabama, “Dr. Luckhardt 
Speaks before Gorgas Medical So- 
ciety,— (CN) 

University of Arkansas Student, A. C. S. 
Membership Awarded to—(CN) 

University of Buffalo (CN). 

University of California, The ‘New “Admis- 
sion Requirements of the— 

University of Chicago, amen | in Organi- 
zation at the—(CN).... 

University of Chicago, 
Changes at the—(CN) 


"Department 
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919 
234 


University of Chicago, Inaugural of the 
President of the 

University of Ds ie “Industrial Chem- 
ists Make Contact with University 
Research through Lectures at—(CN). 

University of Chicago, Reorganization of 
Educational Work at the— 

Universiiy of Chicago, The New Educational 
Plan at the— 

University of Florida (CN) 

University of — Water Treatment 
Course at—(C 

University of Causes The 'E. “H. 7S ‘Bailey 
Prize in Analytical Chemistry at—. . 

University of Maryland Fourth Biennial 
Chem Sho (CN) 

University of Michigan’s Alumni 
versity (CN) 

University of Minnesota, The All-Uni- 
versity Curriculum of the—(CN)..... 

University of Missouri, Ira Remsen Society 
of the School of Mines and Metal- 
lurgy,—(CN) 

University of Nevada, New Science Build- 
ing at—(CN) 192, 

University of Pennsylvania, Edgar Fahs 
Smith Memorial Collection at—(CN). 

University of Pittsburgh, Sigma Xi 
Chapter at the—(CN) 

University of Virginia, Department 
Changes and Activities at the—(CN). 

University of Virginia, on Barton 
Rogers Honored at—(CN 

University of Wisconsin, ood Lectures 


University of Wisconsin, Professor Fowler 
to Lecture at—(CN) 

University of Wisconsin, Research Founda- 
tion of the—(CN) 

UNIVERSITY RESEARCH IN THE EXPERI- 
MENTAL SCIENCES 

Upholstery Fabrics, How to Clean Rugs 
and—. C. C. HusBsBarp (B) 

Uranium Decay—See, The Age of the Earth. 

U. S. Civil-Service Examinations 

Advisers 

Assistant Chemist 

Associate Chemist 

Industrial Teachers. . 

Inspector, Bureau of Industrial Alcohol. 
Junior Chemist 

Junior Engineer. . 

Junior Sugar Technologist. . 
Principal Metallurgist 

Principal Physiological Chemist 
Teachers 

Use or ANION Group TESTS IN TEACHING 
QUALITATIVE ANALYSIS, THE—. 

Use of a Hot Cathode Helium Lamp as a 
Source of Monochromatic Light for the 
Polariscope, The— 

Usurped Authority (E) 

Utah Research Fellowships in Mining and 
Metallurgy (CN) 

Uran Senrior HicH ScHoors, Status oF 
CHEMICAL EDUCATION IN—....ceeees 

Vacation Course in France, Germany, 
and Italy (CN) 

Vaccines—See, BCG 

Vacuum, Best—Known Is Not So Good (S) 

VacuuM OVEN FOR TEMPERATURES LESS 
THAN 300 DEGREES CENTIGRADE, A 
DESIGN OF EXPERIMENTAL— 

Vacuum Tubes—See, Experimenting with 
Millions of Volts 

Valence—See, Rough Spots in Teaching 
Chemistry 

VALENCE, THE STRUCTURE OF ATOMS 
WITH PARTICULAR REFERENCE TO—. 

Valence, Workable Outline on—See, 
TEacHING HicH-ScHooL CHEMISTRY 
TEACHERS 

Values, The Liberal College and Human—. 

Valve, A Capillary Gas— 
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Van der Waals’ a lla The 
Discovery of the Gas Laws.. 
Marum, Martinus—See, 
Museum in Haarlem 
Vanadium and Its Relatives—See 
Van’t Hoff, J. H.—See, Hoff, J. H. van’t—. 
VAPOR PRESSURE OF GASOLINE, THE DE- 
TERMINATION OF THE— 
Vapors, Turning Waste—into ane 
VAPORS AND THE Gas Laws.. 
Odorless—Recent 


Van “Teyler’s 


"Invention 
( N). 

Varnishes, Something New in—(S) 

Vauquelin, N. L.—See, Discovering the 
Sweet Element. ‘A Classic of Science.”” 

Mentioned and Portrait. 

Vegetable, Harvested—Must “Breathe to 
Keep ( 

Vegetarians Live More Slowly (S) 

Vermont a Notable Producer of Talc....... 

Verneuil—See, MAN-MApDE GEMsS........ 

Veronal Poisoning, Sugar Injection Saves 
Life in—(S) 

Verzeichnis der Dr. Ing. Dissertationen der 
Technischen Hochschulen und Berga- 
kademien des Deutschen Reiches in 
sachlicher Anordnung nebst Namen- 
und Schlagwort-Verzeichnis 1923-27. 
W. B. NIEMANN AND M. W. NEUFELD, 
Editors (B) 

Vibrations, Mechanical Models of Mole- 
cules Disclose Nature of Spectrum— 
(CN) 

Victor Directory of Film Sources (B) 

VicroR MEYER APPARATUS FOR THE 
DETERMINATION OF MOLECULAR 
WEIGHTS, MopIFIED— 

Victor Meyer Molecular-Weight Apparatus, 
An Improved— 

Vinegar, Red—Made from Coffee in Brazil 


Viosterol Found Beneficial to Radium- 
Poisoning Victims (S) 
Virginia, University of—See, University 
of Virginia. 
Virus, Cultivation Cell-Free 
Medium (S) 

Viscometer, A New Pipet— 

ViscosE Process, A LABORATORY RE- 
PRODUCTION OF THE— 

Viscosity, Plasticity and—as Criteria of 
Molecular Aggregation 

Visual Aids—See, Museums in Motion (S). 

Visual Aids, Teacher Training in the Use 


of—in 


Ce 
Visual Aids Equipment—See, A SrmpLe 
DEVICE FOR ILLUSTRATING ON A 


PLANE SURFACE THE PROJECTION 
FORMULAS OF ORGANIC COMPOUNDS. . 
See also Lantern Projections, Lantern 
Slides, Models, and Demonstrations. 
THE PROJECTION OF LECTURE EXPERI- 


Visual Aids in Chemical Education, Com- 
mittee Report 2 

VisuaL A1ps IN CHEMICAL EDUCATION. 
V. Stipes AVAILABLE FOR USE IN 
CHEMISTRY CLASSES 

Visual Education, A Neglected Phase of—. 

Visual Education, Some Observations on the 
 esnaa Value of Talking Pictures 


Visualizing the Vitamin 

Vitamin, Visualizing the— 

VITAMIN A, CAROTIN AND— 

Vitamin A, Further Observations on the Re- 
lation of Carotene to— 

Vitamin A of Butter, The— 

Vitamin C—See, Study Preservation of 
Lemon Juice (S) 

Vitamin D Now Baked into Bread (CN).. 

Vitamin Production, Radium May Be 
Used in—(CN) 

Vitamin Reports (CN) 

Vitamins—See, Leprosy Now Attacked rane 
Chemical Warfare (S) 


2373 
570 


1171 


575 
1562 
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VITAMINS, ENZYMES AND—IN PRESENT- 
Day CHEMISTRY 

Vitamins, Recent Advances in the Chem- 
istry of the— 

Vitamins, The—. H. C. SHERMAN AND 
S. L. Smirx (B).. 

Vitamins A and B Print ‘Initials on Photo 
Plates (CN) 

Vitamins B and G—See, Cottonseed Meal 
Good Pellagra Preventive (S) 

Vocabulary, Basic—See, The Widow of 
Ephesus. An Old-World Story in the 
New World Language 

Vocational Counselor, Uncle Sam _ Be- 

Vocational Education, The Place of Adult— 
in Our Public Schools 

VOCATIONAL GUIDANCE, CHEMISTRY AND— 

VocaTIionAL HIGH ScHOOLS OF THE 
MIDDLE WEST, CHEMISTRY IN THE—. 

Vocational Lectures for High-School Stu- 
dents at Syracuse University (CN).. 

Vocational Training—See, H igh- 
School Ideals on the Dump.. 

A Srupy or THE NEED FOR. ‘JUNIOR 
LABORATORY TECHNICIANS IN THE 
CHEMICAL INDUSTRY OF ESSEX 
County, NEw JERSEY 

Vocational-School Curricula—See, CHEM- 
ISTRY IN THE VOCATIONAL HIGH 
SCHOOLS OF THE MIDDLE WEST 

Volts, Experimenting with Millions of—... 

Volumetric Flask, An Improved— 

Voluntary Experiment in Simple Living, 
A—. From $25,000 to $2000 

Volwiler, Dr.—Lectures before Chemistry 
and Physics Society of De Paul Uni- 
versity (CN) 

Von Brozik, Vacslav—See, The Frontis- 
piece (E) 

Von Humboldt, Alexander—See, 
boldt, Alexander von—. 

Von Weimarn, Dr.—Honored in Osaka 


Hum- 


ntion. 
Vulcanized with Trinitrobenzene, Rubber—. 


Wagner, Paul— 

Wald, Franz— 

Wanted: Speed in Education 

War, Other Than— 

War Gases Tested as Medical Weapons (S). 

Washbottle for Organic, Poisonous, or Cor- 
rosive Liquids, A— 

Washington University (CN) 

Washington University, Dr. McMaster 
Completes Twenty-Five Years at— 
(CN) 

Washington osha Engineers’ 
at—(C} 

Waste Products—See, More 
Products from the South 

Waste Vapors into Money, Turning— 

WASTES IN INDUSTRY, AGRICULTURAL—. . 


Day 


Chemical 


Water—See, CHEMISTRY IN MINING 
Water, EXPERIMENTS WITH OIL ON—. 
Water, Find Zinc in Drinking—(S) 
Water, New Car Cooling System Uses Only 
Steam and—(S) 
Water, Pure—Best of All Drinks 
Water, Purification of—by " :eenen 
Water, Refrigeration by—(S) 
Water, Sea—See, Yale Expedition to Study 
in Natural Ocean Laboratory (CN).. 
Water and Its Elements—See, Class Pro- 
duction of the Oxy-Hydrogen Flame. 
Demonstration of the Claude Method of 
Obtaining Power from Warm Sea 
Water 
Determination of the Molecular Weight 
of Oxygen 
a on Spontaneous Combus- 


Explosion of Oxygen and Hydrogen.. 
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Journal References, Slides, Motion ND FS ooo kx iea cn cs hKecewwns 
Pictures, Club Programs............ 1784 Wollaston, Wm. H.—See................ 
WATER AT A CONSTANT TEMPERATURE, Women College Graduates—See, College 

A DEVICE FoR DELIVERING A STREAM " se and Civilization........... 

“MAS ERR Re ARE Se as 206 WoMEN IN CHEMISTRY, THE EDUCATION 
Water Bottle, A New Insulator for the Hot—. 1645 eS Fer ere rte ee 
Water Main Sterilization at Milwaukee.... 2285 Women of Science, Some Notable—(D).. 
WATER SOFTENER FOR CLASSROOM DEMON- Women’s Club Study Course, Committee 

STRATION, A MODEL—.............. 1364 ST ere ere 197, 723, 
Water gy a ‘ete of po Wonders, A New Box of—.. 

tain Base-Exchange Materials. art Wood, Brazilian—Causes Poisoning Like 

as Kean eth bre acs aerate Shea iat acet Ais ale ieee eas 382 Iv + RTS A LOA EI 
Water Treatment and Purification......... 2088 Wood, A htt Open Up Pores ‘of —(S). 
Water Treatment Course at University of Wood, Flexible—(S)...........0.cece005 
‘a —— ag Sk ahaha yates MA Kee < Led Wood, bine yal 5 and iicleamnen 
ATER-MOoTOR, A SIMPLE—..........++- onored by Royal Institution (CN).. 
Waters, | Observations on the Priming of wi Wood, Weare ee, Late Waste 
IMO oe eee eee eee e eee esr neees ess an Supposed (CN).......... 
Worn! tone Free Electrons, The—. pe Wood and ak t wes Penetrates 
I, “UEB) oe cccccreccccene tructures OIATUUN J occ cccccsccccces 
Wave Motion in Positive Particles of Hy- Wood in Wet Weather—See, Jamming 
drogen, Discovery of—(S 1196 Doors and Windows Combated by 
Waves of Electrons Will Tell of Crystal Government Chemists (S).. 
WwW ee — Siale aval ureraceteckys @:84 tele aie — vow a, es os of—Studied ‘by 
e Nee | oer edi: I a. gw a: 5a 6. 66a 
Weicuts, A haves METHOD OF ADJUSTING Weethanen fcc Bo Frontispiece, op- 

’ ANALYTICAL—. eee eee e sees ccs ceees 678 posite page 2309. 

Weights, The Standardization of—........ 166 WARM INERE 65 ors) ooo cc cle dawn aoe ials eae 
bate ane Silliman Lectures at ms Woods, New—Sought for Lead Pencils 

NN ikea snc pees cs cdine ea we’ RB WRRBR a ott yrate nlane, here die sonra spell evecare sieve 
Welding, Atomic Hydrogen—............. 170 mM, PS Plants: New Source of Dust 
Wells, Horace—See, The Story of Anes- pA Rn ee 

Ee ree eee 744 Worcester Polytechnic Institute, Meeting 
Western Reserve Summer Session, Pro- of New York Alumni of—(CN)...... 

fessors at aga Cleveland to Lec- seis Workbook for Use with The Science of 

oe nee, a ee ee err ae 2 Everyday Life. E. F..u%4n BusKIRK, 
Wuat ARE CHAIN REACTIONS?.......... 504 E. L ae. AND J. R. Witson (B).. 
What Constitutes Laboratory Work?....... 2087 Working Load, The Student’s—.......... 
tay” = We Mean by Progressive Educa- oo alias = bn Book Idea in Science Teaching, 
Oy Seer ree ere ee aiccoig a alainia ote case eine ess wetorerere We 

What Is . ys oly: eal Re. World, Rédington’s s Taggest Conception 

sec ecere cess ccene t 

be = : Poets) . pk World Federation 0 of pa Associa- 

at Is acher? (S)................. fone (ONY sh es haces 1001, 

Wuat Is PETROLEUM? METHODS FOR Wring Out the Old: Ring in the New...... 
THE ISOLATION AND DETERMINATION Wrought Iron by New Process Promises 
OF THE CHEMICAL CONSTITUENTS OF 193 Much for the Industry...c.ccceeseees 
I ag a o.0'v on use. 5 on sin entices 930 
RS SSS) See nor ree ere 176 
What Should College Siudents Learn?...... gr Se tote ee et. 
What Won’t They Do Next?.............. 172 le sina ; 
wees oxen ae irae 
When Potassium Silicates Are Preferred... 2456 X-Ray Cancer Tests, New—(CN Aisa ees 
Whistler's Career, Chemistry Influenced" 5, X-Ray Generating Apparais, The Desaop- 
White Gold Jewelry........... See SP 7 eal Eee “Gans 
wie x Platinum Is New Light Stand- pana AND OPERATION or as Snerue—.. 

. RES Ae aay tele ree tars, X-Ray Studies of Rubber—See.......... 
ar: — ith a 5 ~- gaat aapeeaialegnalpnnaieeee 
Who Makes Teachers Cranky? .. —scoe | ae 2 eS SCTE AS SRE PEGE AN 

X-Rays—See, The Battle of the Rays (S). 
Why Adult Education?.................+ 748 X-Rays, Chemical Element 87 Revealed 
_. rong CoLLeGE Has A Course am by—(CN 
ALLED CHEMISTRY 1........00.0005 S00 gee ee a ee Po ata 
Why Freshman Fail in College.. oo $580 X-Rays, Coa Dey s and—Have Differ- 
Se ee 989 x a R di s ( R ). ad ae Sn 
Why the Liberal Arts College?............ 2461 -Kays, Kadium Rays ce atines SA0re 
: as ¥ Effective than—(S)............ee00% 
Widow of Ephesus, The—. An Old R Work (S 
World Story in the New-World Lan. | RAY iw tu Soavice OF CHEMISTRY 
EAE RA RI Res ee Os 989 . 
Wiley, 4 one Washingion—...... 174, 986 AND ImmuSeRy Tt IGGL... 6.o00ccccess 
William Barton Rogers Honored at Uni- X-Rays in the Textile Industry......... 
versity of Virginia (CN)............ 183 X-Rays May Improve Useful Plants (S).. 
Williams, Robert C.—See, Dr. Williams X-Rays Most Destructive to Young 
Joins Staff of Battelle Memorial Insti- Growing Cells (CN)........+-+++- oe 
tute in et iy ae eS ee 602 
Willis, i (GN on alk ck aaah @ miaeta 759 Yale, Dr. Weiland Gives Silliman Lectures 
Willstatter, Richard—See, New Anes- ee ee, AOC ne re ee 
thetic, Avertin or Tribromoethanol, Yale Changes Mode of Approach to Under- 
Used in Eye Surgery (S)........... 206 graduate Degree (CN)............. 
Wilson, John =— uae ee reteset Lif ee as Study in Natural Ocean 
A Se Be a ey Ce iece 5 aboratory (CN).........;.-+++:++ 
Winthrop, Ts ona Alchemy in Old Yale Institute of a Relations—See, 
oe ar oe 2094 Language Said to Hinder Study of 
Winthrop, John—the Younger............ 1202 pS SO) BRR a are 
Wisconsin, University of—See, University Yale Institute of Human Relations and the 
Human Welfare Group.......e00++% 
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Yale University, Masters of Colleges at— 
(CN) 


University Graduate School 
organization—See, Practicing the Prin- 
ciples We Teach.. 

Yankton College—See, ‘A Science Bump- 
ING FOR A LIBERAL ARTS COLLEGE... 

Yarns, Elementary Chemistry and Manu- 
facture of Synthetic— 

Yeast, Chemicals Send—to Sleep (CN). 

Yeast, Researches on Synthetic Resin, 
Portland Cement, and—at Mellon In- 
stitute (CN).. 

Yeast Industry, History and ‘Development of 
the Modern— 

Yerba Santa, Disguising Bitter Taste of 
Strychnine with—(S). : sa 

Young, Owen D.—See 

Yperite—See, German War-Gas Pioneer 


Yale 


1891 


1401 


753 
983 
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Aids Search for Defense (CN) 

Yttrium—See The First of the Rare Ele- 
ments. ‘‘A Classic of Science.’ 

Zeolite—See, A MODEL WATER SOFTENER 
FOR CLASSROOM DEMONSTRATION.. 

ZERO COLD TEST. 

Zinc—See, Magnesium Starvation Found 
to Cause Death 

Zinc, a Poster—See.. 

Zinc, Cadmium, and “Mercury. 
of Science.’ 

Zinc, or Iron, Seamless, Endless Tube of 
Copper, —-Made by Electrolysis (S). . 

Zinc and Its Relatives—See 

Zine in Drinking Water, Find—(S) 

Zinc in Sulfuric Acid, The we wie 

Zinc Refined by New Process (CN Sears 

Zinc Wins Place in Auto ipeeneined on 

Zsigmondy, Richard—.. 


“Classics 





